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EXECUTIVE SUMMARY

In order to assess the potential biological impacts of lead and PCB contamination in sediment and soil
resulting from previous activities at the Matteo Iron and Metals site (Site), The Louis Berger Group, Inc.
(Berger) conducted studies of the aquatic habitats and biotic communities within and adjacent to the Site
in the summer of 2003. Specific studies included water and sediment quality investigations, sediment
toxicity assessments, fish and benthic macroinvertebrate community assessments, and tissue contaminant
sampling on earthworms, fish, shellfish, and wetland plants. The results of the biological tests were used
to assess the bioavailability of contaminants to wildlife and humans and will support remedial action
decisions.

Ten aquatic sampling stations were established in the study area, four of which were located adjacent to
the Site (Site stations 3, 4, 5 & 6) while the remaining six stations intended as reference stations
(reference stations 1, 2, 7, 8, 9 & 10), were located upstream and downstream of the Site in Hessian Run
and Woodbury Creek. The dissolved oxygen levels and pH of surface water at Site stations in Hessian
Run met the state criteria for FW2 waters. Concentrations of total recoverable lead in water at all Site
stations were below the acute aquatic life protection standard, but three of the four Site stations (3, 5, and
6) exceeded the chronic aquatic life protection criteria. Sediment sampling revealed that concentrations
of lead in sediments at all Site stations were greater than lead concentrations at all reference stations.
Sediment lead concentrations exceeded the Lowest Effects Level of 31 ppm (LEL) at all Site stations, and
lead concentrations at three of four Site stations (3, 4, and 6) also exceeded the Severe Effects Level of
250 ppm (SEL). While lead concentrations at Station 6 only slightly exceeded the SEL, lead
concentrations recorded at stations 3 and 4, respectively, greatly exceeded the SEL. Based on results
presented in the recent Remedial Investigation Report (RIR — Berger, 2004), the locations of Stations 3
and 4 coincide with those of the heaviest concentrations of lead bearing battery casings previously
deposited along the Hessian Run shoreline. Concentrations of Aroclor 1254 and Aroclor 1260 detected at
all four Site stations exceeded the LEL, but did not exceed the SEL. Concentrations of these two PCB
congeners at Site station 4 were approximately ten times higher than concentrations detected at all other
stations. Additionally; Site station 4 contained another PCB congener, Aroclor 1242, that was not
detected at any other station in the study area.

Sediment toxicity at the ten aquatic sampling stations was investigated through acute exposure
experiments using amphipods and larval midges as test organisms, with mortality and growth as measures
of toxicity. In the amphipod testing, sediment from Site station 4 resulted in 100% mortality of test
organisms, while Site Station 6 had significantly less test organism survival than the control (known
environmental quality) sediment. Survival and growth at the other two Site stations (3 and 5) were not
significantly different than survival in the control sediment. In the midge testing, sediment from Site
station 4 again resulted in 100% mortality of test organisms, while the other three Site stations had
significantly lower test organism survival than the control sediment. In both the amphipod and midge
testing, several of the reference sites also had significantly lower survival than the control sediment.

Sediment toxicity was also investigated through a chronic exposure experiment lasting 65 days that used
midges as test organisms, with the emergence of adult flies as the measure of toxicity. Significantly less
emergence occurred at three of the four Site stations than the reference stations. Site station 3 also had a
significantly greater number of days before first emergence than the reference stations.

The finfish community assessment compared species richness, diversity, and trophic composition at Site
stations to reference stations. Only four species were caught at the Site stations, while twelve species
were caught at the reference stations. Mean fish diversity at the four Site stations was considerably lower
than at the six reference stations upstream and downstream in Hessian Run and in Woodbury Creek. The
fish communities at the Site stations consisted almost entirely of omnivores, whereas fish communities at
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the reference stations, while also primarily composed of omnivores, had a greater percentage of water-
column feeders and top carnivores. In addition, three species not encountered in a 1977 fish survey ofithe
study area (Hastings and Good, 1977) were caught during this study.

The benthic macroinvertebrate community assessment compared species richness, diversity, trophic
composition, and pollution tolerance at Site stations to reference stations. Five taxa were collected at the
Site stations, while nine taxa were collected at the reference stations. Mean taxa diversity of the Site
stations was slightly lower than that of the reference stations. The benthic macroinvertebrate
communities at Site stations and reference stations consisted almost entirely of deposit feeders, with few
filter feeders or carnivores. Benthic taxa at the reference stations were primarily pollution-tolerant, but
some moderately tolerant and sensitive taxa were present, while the Site stations consisted entirely of
pollution-tolerant organisms.

Similar concentrations of lead were detected in fish and clam tissue from Site stations and Woodbury
Creek reference stations. PCBs were detected in fish and clam tissue from Site stations and Woodbury
Creek reference stations at similar concentrations. Concentrations of lead detected in the wetland plants
spatterdock and wild rice at Site stations were considerably higher that those of the Woodbury Creek
reference stations. Concentrations of two PCB congeners detected in these plant species at the Site
stations were also considerably higher than at the reference stations. In earthworm tissue, lead
concentrations at Site stations were over ten times greater than at the reference station. Concentrations of:
the two PCB congeners detected in earthworms at Site stations were eight times higher than at the
reference station.

Twelve finfish species were caught in the study area. Aquatic invertebrate species observed in the study
area include the nine benthic macroinvertebrates collected during the community assessment, as well as
crayfish. The painted turtle, mud turtle, and snapping turtle were also observed in the study area.
Dabbling waterfowl observed in the study area included ducks and Canada geese. Piscivorous birds
observed in the study area included the Great Egret, Osprey, Common Tern, and Cormorant. This
diversity of species represents a variety of pathways through which wildlife and humans can become
exposed to lead and PCBs present at the Site.

ii
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1.0 INTRODUCTION

The Louis Berger Group, Inc. (Berger) has been contracted by the New Jersey Department of
Environmental Protection (NJDEP) to perform site specific Remedial Investigations (RI) and Remedial
Action Evaluations (RAS) at multiple sites throughout the state. As part of this contract, Berger
conducted an Aquatic Biota Study (ABS) of the Matteo Iron and Metals site (Site) located in West
Deptford, New Jersey (Figure 1).

In August and September 2003, Berger conducted studies of the aquatic habitats and biotic communities
within and adjacent to the Site in order to assess the potential biological impacts of known on-site
contamination. The contaminants of concem, as identified in the Remedial Investigation Report (May
2001), are lead (Pb) and PCBs. Based on a meeting with NJDEP representatives on March 14, 2001, and
a Memorandum provided by the NJDEP dated November 9, 2001, these studies consisted of the following
components:

Sediment toxicity testing

Water quality testing

Assessment of resident benthic macroinvertebrate and fish communities, and
Fish, plant, and benthic macroinvertebrate tissue analysis.

Results. of the above biological tests may be used to support the remedial decisions beyond source
removal and removal of severely contaminated sediments. If residual sediment contamination is found
not to be bioavailable and risk to the aquatic biota is not indicated, further remediation of sediments may
not be warranted; if bioavailability and risk are indicated, the decision for remedial action could be
supported and determination of risk-based remedial goals will be facilitated by the results of the study.

1.1 Study Area Description

The Site is situated at the confluence of Woodbury Creek and Hessian Run, which experience diumal
tides. Tidal fluctuations range from approximately 5.4 feet at neap tides to approximately 6 feet at spring
tides. Tidal currents are strong in the vicinity of Woodbury Creek and Hessian Run, however, there is no
data reported on tidal current velocities. At low tide, Woodbury Creek is approximately 10 feet deep,
whereas Hessian Run is reduced to a narrow stream less than a foot deep. Both Woodbury Creek and
Hessian Run are classified as FW-2NT/SE2 waterways in which there may be a fresh water/salt water
interface, however, salinity measurements taken during the Remedial Investigation averaged 0.01 parts
per thousand, indicating a strictly freshwater habitat.

Figure 1 presents the location of sampling stations within the study area. Berger, in consultation with
NJDEDP, established seven sampling stations in Hessian Run and three stations in Woodbury Creek for
sediment and water sampling, and biological community assessments. All ten stations are tidally
influenced. Stations 3, 4, 5, and 6 (Site stations) in Hessian Run are adjacent to the Site upland areas
where previous sampling revealed high soil concentrations of lead. In addition, three upland tissue
sampling stations (4E, 4.5E, and SE) were established on-Site, and one upland tissue sampling station was
established off-Site (8E). '

1.2 Sampling Overview
Table 1 presents a summary of parameters investigated at each station. Since several different types of

samples were taken at each station for this study, a station was comprised of a transect from the high tide
line to mid-channel. Specific sampling locations along transects for each sample type are described in

1-1
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each respective section below. The geographic positions ofieach station were collected using a Trimble
XRS Global Positioning System (GPS).

Sampling and investigation activities were performed in accordance with the New Jersey Technical
Requirements For Site Remediation, (NJDEP, 1997), the New Jersey Field Sampling Procedures Manual
(NJDEP, 1992); Guidance for Sediment Quality Evaluations (NJDEP, 1998), and where applicable, other
relevant or appropriate United States Environmental Protection Agency (USEPA) regulations and
guidance for conducting investigations at uncontrolled hazardous contamination sites.
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Table 1. Aquatic Biota Study sampling summary.

Station

Fish and
Benthic
Community
Assessment

Sediment
Chemistry
and
Toxicity

Water
Quality

Tissue Contaminant Analysis

Benthic
Invertebrate

Fish

Plant

Earthworm

1*

2*

3

4

5

XIX|X

XXX

6

7*

8*

9*

10*

XXX XXX XX X X | X

XXX XX XX XXX

XXX XXX XXX | X

XX [X

XXX

XIX|X| XXX

4E

4.5E

5E

8E*

XXX X

* Intended as reference stations
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2.0 WATER AND SEDIMENT QUALITY
2.1 Water Quality
2.1.1 Methods

Water quality samples and in-situ measurements were collected at all 10 stations on August 18 and 19 at
high tide within the approximate quarter channel nearest the site. Surface water samples were collected
using Kemmerer samplers, and were analyzed for lead, total hardness, and pH. In-situ parameters
including temperature, salinity, conductivity, and dissolved oxygen were collected at each station using a
YSI 610DM/6820 Environmental Monitoring System (EMS) data logger. Detailed field notes including
time of day and tidal condition were recorded.

2.1.2  Results
Table 2 presents lead concentration, total hardness and pH of water samples in the study area. Sample

IDs ending in “D” indicate filtered water samples in which the lead concentrations shown are for
dissolved lead. Table 3 presents the in-situ water quality data for the study area.

Figure 2. Water quality sampling in Woodbury Creek. ‘

2-1
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Table 2. Lead concentration, total hardness and pH of water samples in the study area.

Acute Chronic
4 mpl pH Total Lead Lead Lead
Station SaIDp s ISSt:ls Hardness (ppb) | Criterion* | Criterion*
sl | (Pom) (PPb) | (pPb)
1 SWi1 7.2 228 1.3U 156.4 6.1
2 SW2 7.2 176 5.6 118.8 4.6
SW2D NA NA 2.8U NA NA
3 SW3 73 160 8.9 107.3 4.2
SW3D NA NA 2.8U NA NA
4 SW4 7.2 228 4.0 156.4 6.1
SW4D NA NA 2.8U NA NA
5 SW5 7.3 100 5.9 64.6 2:5
SW5D NA NA 2.8U NA NA
6 SW6 13 132 19.5 87.3 3.4
SWeD NA NA 2.8U NA NA
7 SW7 1.2 136 3.4 90.1 3.5
SW7D NA NA 2.8U NA NA
8 SW8 [ 116 3.2 75.9 3.0
SW8D NA NA 2.8U NA NA
9 SW9 7.3 108 2.8U 70.2 2.7
SWaD NA NA 2.8U NA NA
. 9 SWDUP 7.3 112 2.8U 73.0 2.8
SWDUPD NA NA 2.8U NA NA
10 SW10 7.2 76 5.0 47.8 1.9
SW10D NA NA 2.8U NA NA

ppm = parts per million (milligrams/liter); ppb = parts per billion (micrograms/liter)
U = not detected above the sample quantitation limit (SQL)

NA = Not analyzed

*Corrected for total hardness

Bolded values indicate positive detections

Italicized values indicate exceedances of acute or chronic criteria

Table 3. In-situ water quality data for the study area.

A T Dissolved
Station Tempoerature Salinity | Conductivity Oxygen
(C) (PPt) | (mSlcm) (malL)
1 27.7 0.11 0.254 5.78
2 271 0.11 0.237 5.90
3 26.9 0.11 0.233 6.03
4 27.7 0.11 0.247 5.64
5 26.9 0.11 0.236 6.01
6 26.7 0.11 0.238 6.11
7 25.5 0.10 0.223 4.27
8 25.9 0.10 0.225 4.63
. 9 25.0 0.10 0.221 3.20
10 25.3 0.10 0.220 4.28
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The surface water at all ten stations fell within the FW2 pH criteria of 6.5 to 8.5. Dissolved lead was not
detected in any of the filtered samples, but lead (total recoverable) was detected in unfiltered samples
from most stations. Lead concentrations were corrected for total hardness and acute and chronic aquatic
life protection criteria were calculated for each sample. No station exceeded the acute life protection
standard, but Stations 2, 3, 5, 6, 8, and 10 exceeded the chronic aquatic life protection criteria. Dissolved
oxygen levels at all stations met the minimum NJDEP concentrations for FW2 waters of 4.0 mg/L, except
Station 9 which is located off-Site.

2.2  Sediment Quality
2.2.1 Methods

Berger collected surface sediment samples (0 — 6” below ground surface) from the seven stations within
the mudflats and various wetland habitats of Hessian Run and the three stations in Woodbury Creek for
the range of lead and PCB concentrations that would remain outside of the remedial footprint. Sediment
samples were taken from the mid-tide level at each station at low tide.

2.2.2 Results

Sediment chemistry and contaminant concentrations appear in Table 4.

Figure 3. Sediment collection in Hessian Run.

2-3
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Table 4. Sediment chemistry and contaminant concentrations.

Sediment Contaminants (ppm)
pH Total
Station Sample (Std. Organic foad Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor
D | $oits) | Carbon 1016 | 1221 | 1232 | 1242 | 1248 | 1254 | 1260
(ppm)
1 SED1 | 64 | 101200 | 217 | 005U | 005U | 005U | 0.05u | 005U | 0450 | 0.5
2 seD2 | 66 | 55800 | 175 | 004u | 0.04u | 0.04u | 0.04u | 004U | 0.2 0.14
3 sep3 | 68 | 77000 | 19,600 | 0410 | 041U | 041u | 0410 | 011U | o039 | 0.23
4 SED4 | 66 | 151,700 | 2200 | 1.40u | 140U | 1400 | 79 1.40U 10 18
5 SED5 | 66 | 70600 | 248 | 040U | 00U | 040u | o.10u | 00U | 1.2 0.44
6 SED6 | 6.4 | 155800 | 349 | 0.083U | 0.083u | 0.083u | 0.083U | 0.083U | 0.3 0.11
7 SED7 | 60 | 31400 | 168 | 0.071U | 0.071u | 0.071u | 00710 | 0493 | 0660 | 0.38
8 SED8 | 52 | 18300 70 | 00320 | 0.0320 | 0.0320 | 0.032u | 0.032u | 0.032u | 0.0320
9 SED9 | 69 | 25200 | 964 | 0.052u | 0.052u | 0.052u | 0.052u | 0.077 | o0.16J | 0.0894
9 SEDDUP | 66 | 40800 | 107 | 0.044U | 0.044u | 0.044U | 0.044u | 0.0940 | 0.18J | 0.12J
10 SED10 | 62 | 29700 88 0.03u | 003U | 003U | 0.03u | 003U | 003U | 0.03U
L°W‘:E‘Efm;;"e's' NA NA 31 0.007 NA NA NA | 0030 | 0060 | 0.005
Se""'zfseEEJ‘eiﬁ;;"e's’ NA NA 250 53 NA NA NA 150 34 24

U = not detected above the sample quantitation limit (SQL)
J = estimated concentration

Bolded values indicate positive detections
* LEL and SEL values from NJDEP’s Guidance For Sediment Quality Evaluations (1998)

Sediment lead concentrations at the reference stations (1, 2, 7, 8, 9, and 10) ranged from 70 to 217 ppm
while concentrations at the Site stations (3, 4, 5 & 6) ranged from 248 to 19,600 ppm (see Figure 4).
Aroclor 1242 was detected at Station 4, while Aroclor 1248 was detected at Stations 7 and 9.
Concentrations of Aroclor 1254 and 1260 were detected at all stations except 8 and 10 (see Figure 5). At
Station 4, concentrations of Aroclor 1242, 1254, and 1260 ranged from 7 to 18 ppm. Concentrations of
Aroclor 1242, 1248, 1254, and 1260 detected at all other stations ranged from 0.077 to 1.2 ppm.

Sediment samples were compared to the Lowest Effect Level (LEL) and Severe Effects Level (SEL)
Sediment Quality Criteria (SQC) (NJDEP, 1998). The LEL is the concentration at which adverse benthic
impacts are found in approximately 10% of studies. NJDEP has determined that the LEL provides the
most accurate screening criteria to evaluate sediment contaminants of concern. The LEL values are not
cleanup standards, but screening guidelines for use in the Baseline Ecological Evaluation. An exceedance
indicates a potential risk to the benthic community. The SEL indicates severe benthic impacts in 95% of
studies. The SEL is provided for information purposes; NJDEP does not use the SEL as a screening
criteria. These criteria were developed based on benthic community studies of sediment samples and do
not directly address biomagnification (food chain toxicity) to birds and mammals. However, values found
to be protective of the food chain are generally similar (within an order of magnitude) to LEL values.
Lead concentrations exceeded the LEL at all ten stations, and lead concentrations at Stations 3, 4, and 6,
also exceeded the SEL. While lead concentrations at Station 6 (349 ppm) only slightly exceeded the 250
ppm SEL, lead concentrations of 19,600 and 2,200 ppm recorded at Stations 3 and 4, respectively, greatly
exceeded the 250 ppm SEL. Based on results presented in the recent Remedial Investigation Report (RIR
— Berger, 2004), the locations of stations 3 and 4 coincide with those of the heaviest concentrations of
lead bearing battery casings previously deposited along the Hessian Run shoreline (see Figure 20 at the
end of this report). Concentrations of Aroclor 1248, Aroclor 1254, and Aroclor 1260 detected at stations
in the study area all exceeded the LEL, but none exceeded the SEL.
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3.0 SEDIMENT TOXICITY TESTING

Two gallons of surface sediment (0 — 6” below ground surface) were collected from all ten aquatic
stations in the study area for sediment toxicity testing. These sediment samples were taken at the same
times and locations as the sediment samples collected for the sediment quality investigation discussed
above. Sediment toxicity was investigated by conducting survival and growth testing on two test
organisms, the midge Chironomus tentans, and the amphipod Hyalella azteca, and by conducting growth
endpoint (emergence) testing on C. tentans.

Data analysis was performed following procedures published by the USEPA (2000) using the Toxstat
(1994) data analysis software. All data were transformed by arcsine squareroot and then tested for
normality using the Shapiro-Wilk’s test or the Chi-Square test and for homogeneity of variance using
Bartlett’s test, as appropriate. Analysis of variance (ANOVA) followed by Dumnett’s a posteriori
pairwise comparisons or Steel’s Many-One Rank test, as appropriate, to evaluate differences between site
samples and the control sample.

3.1  Acute Testing- Effects on Survival and Growth
3.1.1 Hpyalella azteca

The sediment samples from the study area were evaluated for toxicity using a 28-day solid phase
exposure with the amphipod Hyalella azteca. The sediment exposure series consisted of sediment
samples from each ofi the ten stations in the study area and one of control sediment ofi known
enviroimiental quality (Spruce Run Reservoir). The endpoints used for determination ofian impact in the
amphipod exposures were mortality, measured as mean survival, and growth, measured as mean dry
weight.

For each station, five replicate test chambers were filled with sediment over which test water was poured.
The exposure period began by placing 10 randomly selected test organisms into each chamber.
Observations were made and recorded for each chamber each day during the exposure period to assess
organism health. Observations included the number of organisms dead, swimming, on the surface of the
sediment, or on the surface of the water. At the end of the 28-day exposure, the sediment was carefully
sorted and the surviving test organisms removed for live count verification and weight determination.
The full details ofithis test, including raw data and statistical analysis, are provided in Appendix A.

The data were found to be normally distributed. Data were also tested for homogeneity of variances using
Bartlett’s test, and foimd to be homogeneous. It was therefore determined that parametric analyses were
appropriate, and ANOVA followed by Dunnett’s pairwise comparisons were used to determine
differences between survival and growth of organisms in all samples and the control sample.

Effects on Survival

Results from the analysis, which compared survival in all samples with survival of organisms exposed to
the control sample, are presented in Table 5. Samples from Station 4 caused 100% mortality and were
eliminated from the analysis. Samples from stations 1, 2, 3, 5 and 8 did not produce mortality statistically
different from the control exposure. Amphipods exposed to samples from stations 6,7, 9 and 10 had
significantly lower survival than those exposed to the control treatment, and were not included in the
weight comparisons.
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Table 5. Percent survival of H. azteca by replicate chamber and survival comparison with control

* Sz;mple 4 not included in ANOVA due to 100 % mortality.
Effects on Growth

Results from the analysis which compared mean dry weights for stations 1, 2, 3, 5 and 8 to the control
sample are presented in Table 6. Of the five stations that did not exhibit excessive mortality compared to
the control sample, stations 1, 2, 3 and 5 did not have mean dry weights significantly different from the
control exposure. Only Station 8 was found to have significantly less average dry weight than the control
exposure. ’

Table 6. Mean dry weight (mg) of H. azteca by replicate chamber and growth comparison with
control sample.

3.1.2 Chironomuas tentans

The sediment samples from the site were also evaluated for toxicity using a 20-day solid phase exposure
with the midge Chironomus tentans. Like the amphipod tests, the sediment exposure series consisted of
sediment samples from each of the ten stations in the study area and one of control sediment of known
environmental quality (Spruce Run Reservoir). The endpoints used for determination of an impact in the
midge exposures were mortality, measured as mean survival, and growth, measured as mean dry weight.
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The test chambers were prepared the same as for the amphipod tests, and the number of replicate samples
was the same, but for the midge, 12 individuals were placed into each chamber. Observations were made
and recorded for each chamber each day during the exposure period to assess organism health.
Observations included the munber ofi organisms dead, swimming, on the surface of the sediment, or on
the surface of the water. At the end of the 20-day exposure, the sediment was carefully sorted and the
surviving test organisms removed for live cormt verification and weight determination. The full details of
this test, including raw data and statistical analysis, appear in Appendix B.

The data were found to be normally distributed. Data were also tested for homogeneity of variances using
Bartlett’s test, and found to be homogeneous. It was therefore determined that parametric analyses were
appropriate, and ANOVA followed by Dummett’s pairwise comparisons were used to determine
differences between survival and growth of organisms in all samples and the control sample.

Effects on Survival

Resuhs from the analysis which compared survival in all samples with survival of organisms exposed to
the control sample are presented in Table 7. Once again, samples from Station 4 caused 100% mortality
and were eliminated from analysis. Samples from stations 8 and 9 did not produce mortality statistically
different from the control exposure. Chironomids exposed to samples from stations 1, 2, 3, 5,6, 7 and 10
had significantly less survival than those exposed to the control treatment, and were not included in the
weight comparisons.

It should be noted that the recommended minimum control survival for chironomids in a 20-day exposure
is 70% and this data set produced control survival ofi66.7%. This decreased survival in the control may
be an artifact of the handling procedures of the newly hatched test organisms during their placement into
the test chambers. Since the <24 hour old midge larvae need to be sorted under a dissecting microscope
to facilitate their removal from the egg case debris, they are not placed in an interim holding vessel prior
to introduction to the test chambers. They are placed directly into the test exposure chambers and this
limits the amount ofi observation time to replace those individuals that may have been adversely affected
by handling. As the survival rates for the site samples are markedly lower than the controls, this slight
depression in the control survival does not appear to have any adverse impact on the data analysis.

Table7. Percent survival of C. tentans by replicate chamber and survival comparison with control
sample.

+ Séfnﬁle 4 not included in ANOVA due to 100 % mortality
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Effects on Growth

Results from the analysis which compared mean dry weights for stations 8 and 9 to the control sample are
presented in Table 8. Neither of these stations had mean dry weights significantly different from the
control exposure.

Table 8. Mean dry weight (mg) of C. tentans by replicate chamber and growth comp‘arison with
contr

3.2  Growth Endpoint - 65-day Exposure

The sediment samples from stations in the study area were also evaluated for toxicity using a 65-day solid
phase exposure with the midge Chironomus tentans. The endpoints used for determination of an impact
in the midge exposures were number of flies which had emerged from the sample sediment.

Like the other tests, the sediment exposure series consisted of sediment samples from each of the ten
stations in the project area and one of control sediment from Spruce Run Reservoir. The test chambers
were prepared the same as for the 20-day midge tests and the number of replicate samples and test
organisms was the same. Observations including the number of organisms dead, swimming, on the
surface of the sediment, or on the surface of the water were made and recorded daily to assess organism
health. The full details of this test, including raw data and statistical analysis, are provided in Appendix
C.

Beginning on Day 20, all test chambers were tightly covered with fine mesh nylon window screen and
rubber bands. These covers retained emergent adults in their respective chambers so they could be
recorded twice per day. Those individuals that achieved complete emergence were recorded as adult flies
to be used in the statistical analysis of this endpoint. Incomplete emergence, those individuals that
successfillly began to emerge from the pupae, but then became caught, or expired in the process, were
recorded as such but not included in the statistical analysis. There were only two individuals that were
recorded as incomplete emergents.

On Day 44 of the exposure, the controls reached a total emergence of 53.3% (32 of original 60 test
individuals). As this was the final endpoint being assessed, the control treatment could be ended when it
achieved >50% emergence of original test organisms. At this time, each test sample was evaluated
individually on a daily basis to determine when it should end. Once a site sample had not recorded a new
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emergent adult for seven consecutive days after the control treatment ended, that set of five replicate
chambers was carefully sorted and all remaining surviving test organisms were recorded.

Effects on First Emergence

The number ofi days each replicate took to produce the first adult was recorded as a percentage of the total
time ofithe test exposure, 65 days. The data were found to be normally distributed. Data were tested for
homogeneity of variances using Bartlett’s test, and found to be homogeneous. It was therefore
determined that parametric analyses were appropriate, and ANOVA followed by Dunnett’s pairwise
comparisons were used to determine differences between survival ofi organisms in all samples and the
control sampie.

Results from the analysis, which compared the time to first emergence in all samples with that ofi Stations
8 and 9, the two reference stations, are presented in Table 9. The control values are included for
comparative ptirposes.

Ofithe sample stations in the study area, only Station 3 was found to have a significantly greater number
ofidays to first emergence. All remaining stations: 4, 5, 6, 7 and 10 did not produce values statistically
different from either of the reference stations. Stations 1 and 2 are not included in this analysis as they
were originally designed to be used as reference stations, but unacceptable survival precluded their use as
references.

Table 9. Average time to 1* emergence of C. tentans by sample station, using Stations 8 and 9 for
comparison.

31.4 .
30.8 47.4 N/A -
51.2 78.8 Yes Yes
41.6 64.0 No No
40.8 62.8 No No
36.6 56.3 No No
33.6 51.7 No No
i 31.2 51.1 No No

1 — Control included for comparison only
2 — Reference stations not compared to each other

Effects on Total Emergence-Comparison with Station 8

Resuits from the analysis which compared the total emergence in all samples with that ofi Station 8 are
presented in Table 10. Emergence is evaluated at seven day intervals beginning with Day 44, when the
control treatment reached >50% emergence. The control value is included for comparative purposes.

Station 8 ended on day 61, with a total emergence ofi66.8%. It should be noted here that at Day 44, when
the control treatment surpassed the 50% emergence level, Station 8 had produced 48.4% emergent adults.
However, the criterion for the ending any sample treatment was no emergent individuals for seven
consecutive days, so Station 8 continued wmtil Day 61. Ofithe stations in the project area compared with
reference station 8, Stations 6 and 7 at no time showed a significant difference in total emergence on any
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of the days used for evaluation (44, 51, 58 and 65). Of the four remaining stations; 3, 4, 5 and 10, all had
significantly less emergence at day 44 compared to Station 8. At 51 days, Station 3 had ended, Stations 4
and 5 were still statistically different compared to Station 8, and Station 10 had produced sufficient
numbers of adults to not be significantly different at day 51. At 58 days, Station 5 had ended, and
Stations 4 and 10 were different from the reference. At the end of the test, Day 65, Station 4 had ended
and Station 10 was again not statistically different from station 8. Stations 3, 4 and 5 have been
highlighted in the table below to show that at all points during the exposure period these samples were
producing significantly different responses compared to that of the reference (Station 8). The last sample
from Station 10, appears to have suffered some deleterious response, however, the statistical analysis at
Day 65 did not find the final emergence of 39.4% to be different from the reference sample.

Table 10. Total emergence of C. fentans by station using Station 8 for comparison.
E= ﬁt
53.4 - - - - - - -
48.4 - 61.6 - 66.8 - 66.8
3.2 Yes Ended - - - - -
16.4 Yes 19.8 Yes 19.8 Yes Ended -
16.6 Yes 16.6 Yes Ended - - -
B 35 No 48.2 No 70 No 76.8 No
28.2 No 41.6 No 46.6 No 46.6 ‘No
24.8 Yes 34.8 No 34.8 Yes 39.8 No

Effects on Total Emergence-Comparison with Station 9

Results from the analysis which compared the total emergence in all samples with that of Station 9 are
presented in Table 11. Emergence is evaluated at seven-day intervals beginning with Day 44, when the
control treatment reached >50% emergence. The control value is included for comparative purposes.

Station 9 ended on Day 65, with a total emergence of 71.6%. It should be noted here that at Day 44,
when the control treatment surpassed the 50% emergence level, Station 9 had produced 45.2% emergent
adults. However, the criterion for the ending any sample treatment was no emergent individuals for seven
consecutive days, so Station 9 continued until Day 65. Of the stations in the study area compared with
reference Station 9, Stations 6 and 7 at no time showed a significant difference in total emergence on any
of the days used for evaluation (44, 51, 58 and 65). Of the four remaining stations; 3, 4, and 5 had
significantly less emergence at Day 44 compared to station 9. Station 10 was not significantly different
from reference Station 9. At 51 days, Station 3 had ended, Stations 4 and 5 were still statistically
different compared to Station 9, and Stations 6, 7 and 10 were not significantly different from Station 9.
At 58 days, Station 5 had ended, and Stations 4 and 10 were significantly different from Station 9. At the
end of the test, Day 65, Station 4 had ended, Stations 6 and 7 ended with no difference compared to
Station 9 and Station 10 remained statistically different from Station 9. Stations 3, 4 and 5 have been
highlighted in the table below to show that at all points during the exposure period these samples were
producing significantly different responses compared to that of Station 9.
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Table 11. Total emergence of C tentans by sample locatlon usm Statlon 9 for com; arison.

53.4 - - - - - - -
45.2 - 58.4 - 66.8 - 71.6
3.2 Yes Ended - - - - -
16.4 Yes 19.8 Yes 19.8 Yes Ended -
16.6 Yes 16.6 Yes Ended - - -
35 No 48.2 No 70 No 76.8 No
28.2 No 41.6 No 46.6 No 46.6 No
24.8 No 348 No 34.8 Yes 39.8 Yes

Effects on Total Survival

Resuhs from the analysis which compared the total survival in all samples with that ofi Stations 8 and 9
The remaining

are presented in Table 12. The control values are included for comparative purposes.

stations; 1, 2 and 10 were considered as ahernate reference stations but imacceptable survival precluded
their use as references. The recommended minimum survival for the emergence portion of: this test is
65% at the completion ofitesting. The control treatment as well as Stations 8 and 9 exceeded this level ofi

surviving test organisms.

Of the sample stations in the study area, Station 3 was found to have a significantly lower survival than
Stations 4 and 7 were found to have statistically different survival rates when

Stations 8 and 9.
compared to Station 9.

Tal?le 12 »”l‘ptal suryi_va} of C. tentans bx samg!g' lqcation usin_g S;aﬁons 8 and 9 for com arison.

1 — Control included for comparison only
NA — Stations 8 and 9 were not compared to each other
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4.0 FISH AND BENTHIC MACROINVERTEBRATE COMMUNITY
ASSESSMENTS

4.1 Fish Community Assessment
4.1.1 Methods

Berger conducted an assessment of the resident fish communities to evaluate the ecological integrity of
the aquatic system adjacent to the Site. Berger collected fish samples from each of the seven stations
within Hessian Run and three stations within Woodbury Creek (Figure 1). Berger utilized fish collected
during this effort to supply tissue samples for the analyses described in Section 5.1. Fish samples were
collected using a 30-foot beach seine (0.25-inch mesh) (Figure 6), except at Stations 1, 2, and 3 in
Hessian Run where a 10-foot seine (0.25 inch mesh) was used because of the narrow channel width.
Three replicate hauls were made within two hours of low tide at each station in the opposite direction of
the prevailing tidal current. Each haul attempted to cover 20 meters of the substrate, but in many cases,
submerged obstructions such as logs and stumps limited hauls to shorter distances. Fish were identified
in the field and counted, and 25 individuals of each species were measured per replicate sample, if
available.

4.1.2 Results

Table 13 presents the fish species richness, diversity, and trophic composition at each of the 10 stations
sampled during the study. Results of the fish survey were compared with historical studies conducted
within the project vicinity (e.g., Hastings and Good, 1977). Raw fish data and statistical summary are
provided in Appendices D and E.

Figure 6. Finfish sampling at Station 5 in Hessian Run, looking west.
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Table 13. Fish species abundﬁance richness, diversi a

i

d trophic composition.

2

SRAd

Fundulus diaphanus | Banded Klllifish 3 15 306 67 50 22 370 384 61 438 854
Fundulus )
heterocitus Mummichog 8 6 12 | 708 | 24 | 26 | 16 | 2 | 15 | 4 970 51
, Tessellated
Etheostoma o/mstedi darter 1 3 10 1 5 20
Eastem Silve :
Hypognathus regiis | " 0% |y | 2 | 38 | @ 84
Alosa .
pseudoharengus Alewife 2 3 | 9| 4 |13 2 59
Lepomis gibbosus Pumpkinseed 1 7 1 1 2 5 1 8 10
Anguitia rostrata American Eel 3 2
Anchoa spp. Anchovy 2 1 3
Menidia menidia Silversides 1 1
Morone americana White Perch 1 1 44 19 14 79
Morone saxatilis Striped Bass 4 2 6
Trinectes maculatus Hogchoker 1 3 4

Total | 24 12 27 1023 | 292 76 47 481 »469. 143 | 1418 1176

% omnivores | 96 83 100 99 100 100 81 78 93 76 99 84

% bottom invertebrate feeders 4 0 0 0 0 0 9 3 0 3 0 2
% water column feeders 0 8 0 1 0 0 9 9 2 10 1 6

% top camivores 0 8 0 0 0 0 2 11 4 11 0 8

Species Richness and Diversity

Overall, twelve species of fish were caught in the study area. Of these, four species are freshwater
(Fundulus diaphanus, Etheostoma olmstedi, Hybognathus regius, and Lepomis gibbosus), six are
estuarine and marine (Fundulus heteroclitus, Anchoa spp., Menidia menidia, Morone americana, Morone
saxatilis, and Trinectes maculatus), and two are diadramous (Alosa 'pseudoharengus and Anguilla
rostrata). Only four species were caught at stations adjacent to the Site (Stations 3, 4, S, and 6), while
twelve species were caught at the reference stations.

For stations adjacent to the Site (Stations 3, 4, S, and 6), diversity was particularly low, with the catch
consisting almost entirely of F. diaphanus and F. heteroclitus, with only a few individuals of A4.
ipseudoharengus and L. gibbosus caught. Mean fish diversity at these four stations, as measured by the
Shannon-Weaver Diversity hidex, was 0.287, while at the reference stations upstream and downstream in
Hessian Run and in Woodbury Creek, the fish diversity index was 0.473. Fish species caught in
Woodbury Creek included Anguilla rostrata, Anchoa spp., Menidia menidia, and Morone saxatilis, in
addition to the eight species caught in Hessian Run. Fish diversity was relatively low in Hessian Rim,
compared to Woodbury Creek. Fundulus diaphanus and Fundulus heteroclitus comprised over 98%
(1,477 of 1,501) of fish caught in Hessian Run. Very low numbers of six additional species (24




The Louis Berger Group, Inc. Final Aquatic Biota Study Report - Matteo Iron and Metals, West Deptford, NJ

individuals) were caught in Hessian Run, including Etheostoma olmstedi, Hybognathus regius, Alosa
pseudoharengus, Lepomis gibbosus, Morone americana, and Trinectes maculatus.

Trophic Composition

The trophic composifion of the fish communities at stations in Hessian Run and Woodbury Creek is
depicted in Table 13. Trophic compositions are based on the percentage of individuals which are either
omnivores (Fundulus diaphanus, Fundulus heteroclitus, Hybognathus regius, and Menidia menidia),
bottom invertebrate feeders (Etheostoma olmstedi and Trinectes maculatus), water column feeders (4/osa
pseudoharengus, Lepomis gibbosus and Anchoa spp.), or top camivores (dnguilla rostrata, Morone
americana, and Morone saxatilis). Because of the dominance of F. diaphanus and F. heteroclitus in the
fish communities of the study area, omnivores dominate these communities. The fish communities at
Hessian Run stations consisted largely of omnivores (86% to 100%), with few fish in the other trophic
levels, particularly Stations 3, 4, 5, and 6 (on-Site) which consisted almost entirely of omnivores (99% to
100%). Omnivores were also dominant at the Woodbury Creek stations (76% to 93% of individuals), but
to a lesser degree than in Hessian Run. The greatest proportion of top camivores in the community was
found at stations in Woodbury Creek.

Comparison with Previous Studies

Station 2 and 7 in Hessian Run and Station 9 in Woodbury Creek were also sampled by Hastings and
Good (1977) during August, allowing direct comparisons of species richness (Table 14). Unfortunately,
no sampling was performed adjacent to the Site in the 1977 study, so no comparisons with the Site across
time is possible. In Hessian Run, the same number of species was caught in both studies (8). However,
the 1977 study encountered three species, Anguilla rostrata, Notropis hudsonius, and Pinephales notalus,
which were not found in 2003. Three species, Etheostoma olmstedi, Alosa pseudoharengus, and
Trinectes maculatus, were caught in 2003 but were not encountered in 1977. A. pseudoharengus was
caught in 2003 in Hessian Run during other sampling months in 1977, but E. olmstedi and T. maculatus
were not caught in either Hessian Run or Woodbury Creek in 1977. Since the 1977 study spanned several
months, it is unlikely that these two species occurred there at that time. The present study did not catch 4.
rostrata in Hessian Run during the fish community assessment, but several individuals were subsequently
caught within Hessian Run during invertebrate tissue collection efforts.

At Station 9 in Woodbury Creek, the same number of species (9) was caught in both studies, however, the
1977 study reported four species not found in 2003: Pinephales notalus, Pomoxis nigromaculatus,
Notemigonus crysoleucas, and Alosa aestivalis. Four species, Etheostoma olmstedi, Lepomis gibbosus,
Anguilla rostrata, and Anchoa spp. were found in 2003 but not in August 1977, however, L. gibbosus and
A. rostrata were caught in Woodbury Creek during other sampling months in 1977. E. olmstedi and
Anchoa spp. were not caught in either Hessian Run or Woodbury Creek in 1977, and since that study
spanned several months, it is unlikely that these two species occurred there at that time.

Looking beyond Station 9, several other species not observed in Woodbury Creek in August 1977 were
caught in 2003, including Menidia menidia and Morone saxatilis. Again, the 1977 study spanned several
months, so it is unlikely that these species would have been missed had they been present.
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Table 14. Comparisons of fish communities at stations sampled during both the present study and
the 1977 stud

Species 9 200
Fundulus diaphanus X X X X
Fundulus heteroclitus X X X X
Etheostoma olmstedi X X
Hybognathus regius x* X X X
Alosa pseudoharengus X X X
Lepomis gibbosus X X X
Anguilla rostrata X X
Anchoa spp. X
Menidia menidia
Morone americana X X X X
Morone saxatilis
Trinectes maculatus X
Notropis hudsonius X
Pinephales notalus X X
Pomoxis nigromaculatus X
Notemigonus crysoleucas X
Alosa aestivalis X

Total species 8 8 9 9

X = present
*Identified as Hybognathus nuchaliis by Hastings and Good

Occurrence and Length Frequency Distributions of Fundulus spp.

Fundulus diaphanus and Fundulus heteroclitus constituted approximately 89% of the total number of fish
caught during the study. These two species were nearly equally abundant overall, but F. heteroclitus in
Hessian Run outnumbered F. diaphanus by 2 to 1 (1,000 to 477); whereas in Woodbury Creek, F.
diaphanus outnumbered F. heteroclitus by nearly 40 to 1 (815 to 21). F. heteroclitus is an extremely
hardy species and is able to tolerate the more stressful environmental conditions encountered in Hessian
Run at low tide when the water may be less than a foot deep. F. diaphanus was relafively more abundant
in Woodbury Creek near low tide, where environmental conditions are much less variable than in Hessian
Run. :

The length frequency distributions of F. diaphanus and F. heteroclitis in the study area appear in Figures
7 and 8. Lengths from the three replicates at each station were pooled. Members of the 2002 and 2003
year classes of both species were found in Hessian Run and Woodbury Creek. These year classes for F.
diaphanus consist of distinct peaks at 35 mm and 68 mm, while for F. heteroclitus, the peaks are less
distinct but appear at 38 mm and 59 mm, with a possible third year class at 75 mm.
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Fundulus diaphanus length frequencies (all stations)
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Figure 7. Fundulus diaphanus length frequencies in the study area.

Fundulus heteroclitus length frequencies (all stations)
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Figure 8. Fundulus heteroclitus length frequencies in the study area.
4.2 Benthic Macroinvertebrate Community Assessment

Berger conducted an assessment of the resident benthic macroinvertebrate communities to evaluate the
ecological integrity of the aquatic system adjacent to the Site. Berger collected benthic macroinvertebrate
samples from each of the seven stations within Hessian Run and the three stations within Woodbury
Creek (Figure 1). The substrate composition throughout the study area is predominately silt and mud with
underlying clay. Benthic cores were obtained by advancing a 100 mm by 100 mm hand-held square core
100 mm into the substrate at the water’s edge at low tide. Three replicate samples were taken at each
station, several feet apart from each other. Each sample was washed through a 0.5 mm sieve bucket and
fixed in 95% ethanol. Samples were sorted in the field (Figure 9) and identified to the lowest practical
taxon in the laboratory. Species abundance, number of species, and diversity of each replicate were
recorded. Benthic macroinvertebrate species abundance, richness, diversity, trophic composition, and
pollution tolerance for all stations is provided in Table 15. Raw benthic macroinvertebrate data and
statistical summary appear in Appendices F and G.
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Figure 9. Sorting benthic samples in the field.

Table 15. Benthic macroinvertebrate species abundance, richness, diversity, trophic composition,
and pollution tolerance.

Species Abundance Station s;“"fgs Reference
Order/Class | Species/Taxa el e sl R
Oligochaeta | Oligochaete A 8 159 172 15 126 68 38 19 48 18 381 290

Oligochaete B 19 3 4 4 22 8

Insecta Odonata-Gomphidae 1 1
Diptera-Chironomidae 41 70 38 13 46 85 15 19 2 19 182 166

Crustacea Isopoda-Anthuridae 1 4 5

Amphipod-Gammaridae 7 1 8

Bivalvia Asian clam 50 21 12 1 1 2 1 5 4 6 26 87

Unionidae 4 2 6

Hirudinea | Leech 2 3 3 1 4 5
Total | 113 256 225 29 203 158 58 48 54 47 615 576

Species Richness

7 16 | 4]l 3l s ala]ls ]3] a]

(total species/taxa) 5 9
Shannon-Weaver Diversity Index

(mean of station

replicates) 0.526 | 0.414 | 0.372 | 0.284 | 0.420 | 0.325 | 0.332 | 0.526 | 0.162 | 0.462 | 0.409 0.522
Trophic Composition

% deposit feeders 496 | 898 | 933 | 966 | 941 | 987 | 983 | 896 | 926 | 872 95.1 82.8
% filter feeders 478 9.0 5.3 3.4 54 1.3 1.7 104 | 74 12.8 42 16.1
% carnivores 2.7 1.2 1:3 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.7 1.0
Pollution Tolerance

% tolerant 894 | 988 100 100 100 100 100 | 979 | 100 | 915 100 96.5
% moderately tolerant | 9.7 1.2 0 0 0 0 2.1 0 8.5 0 3.3
% sensitive 0.9 0 0 0 0 0 0 0 0 0 0.2
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Species Richness and Diversity

Overall, nine benthic macroinvertebrate taxa were collected from the sediments of the 10 stations in the
study area. All macroinvertebrates collected during this study are typically found in freshwater, with the
exception of the isopod, which generally occurs in brackish or marine habitats. Five taxa were collected
at stations adjacent to the site (Stations 3, 4, 5, and 6), while nine taxa were collected at the reference
stations.

Macroinvertebrate diversity in both Hessian Run and Woodbury Creek was fairly low, with Oligochaetes,
Chironomids, and the Asian clam comprising over 97% (1,162 of 1,191) of the individuals collected.
Low numbers of five additional taxa (29 individuals in all) were collected: Gomphidae, Anthuridae,
Gammaridae, Unionidae and Hirudinea. Macroinvertebrate diversity at stations in Hessian Run, as
measured by the Shannon-Weaver Diversity Index, was generally in the range of that of Woodbury Creek
stations. However, overall diversity of the stations adjacent to the Site (Stations 3, 4, 5, and 6) was lower
than that of the reference stations in Hessian Run and Woodbury Creek. The mean macroinvertebrate
diversity index at Stations 3, 4, 5, and 6 was 0.409, while the mean diversity of the reference sites
upstream and downstream in Hessian Run and in Woodbury Creek was slightly higher at 0.522.

Trophic Composition

The trophic composition of the macroinvertebrate communities at stations in Hessian Run and Woodbury
Creek are provided in Table 15. Trophic compositions are based on the percentage of individuals which
are either deposit feeders (Oligochaetes, Chironomids, Anthurids, and Gammarids), filter feeders (Asian
clam and Unionidae), or camivores (Gomphidae and Hirudinea). Because of the dominance of
Oligochaetes and Chironomids in the benthic macroinvertebrate communities of the study area, deposit
feeders dominate these communities. The macroinvertebrate communities at Stations 3, 4, 5, and 6 in
Hessian Run adjacent to the Site consisted almost entirely of deposit feeders (95%), with few filter
feeders (4%) or camivores (less than 1%). Macroinvertebrate communities at the reference stations in
Hessian Run and Woodbury Creek also consisted primarily of deposit feeders (83%) and contained few
camivores (1%), but had considerably more filter feeders (16%) than Stations 3, 4, 5, and 6. As presented
in Table 15, most of these fiher feeders were collected at Stations 1 and 2, where the sediments were
sandier than most,other stations sampled in the study area, likely accounting for the higher numbers of
fjuvenile clams.

Pollution Tolerance

The Rapid Bioassessment Protocol procedure used by NJDEP’s Bureau of Freshwater and Biological
Monitoring is based on the USEPA's Rapid Bioassessment Protocols for use in Streams and Wadeable
Rivers (EPA 841-B-99-002 Nov. 1999) This procedure involves the use of a net to collect insects,
mollusks, and crustaceans in stream bottoms. The data analysis scheme calculates an impairment score
based on five metrics, two of which are measures of the abundance of EPT taxa (Ephemeroptera,
Plecoptera, and Trichoptera, commonly known as mayflies, stoneflies, and caddisflies) which are
pollution sensitive. Because of the tidal nature of the study area and the predominance of silty sediments
in the streambeds, macroinvertebrates in the study area are generally infauna which cannot be collected
by net. Additionally, no EPT taxa were found in the macroinvertebrate communities of the study area.
Therefore, the USEPA protocol is not appropriate to characterize the health of tidal streams with soft
bottoms as those encountered during this study.
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No single document was found which rated the pollution tolerance of the various macroinvertebrate taxa
observed in the study area, however, several reports were used to develop estimations of relative tolerance
by each taxa. These sources include Gosner (1977), USDA (1999), and USEPA (1990). Pollution
tolerance, as shown in Table 15, is based on the assumption that Oligochaetes, the Asian clam, and
Hirudinea are tolerant; Unionidae, Anthuridae and Gammaridae are moderately tolerant; and Gomphidae
are sensitive to pollution. The macroinvertebrate communities at Stations 3, 4, 5, and 6 were entirely
composed of tolerant organisms. The communmities of reference stations upstream and downstream in
Hessian Run and in Woodbury Creek were composed primarily of tolerant taxa (96.5%), but also
contained some moderately tolerant taxa (3.3%) and a single sensitive individual.
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5.0 TISSUE ANALYSIS

h order to assess the potential for food chain bioavailability and bioaccumulation of lead and PCBs from
the project site, Berger conducted tissue analysis on specimens representing various trophic levels within
the study area. Four components were analyzed: fish tissue (two trophic levels), wetland vegetation
tissue (two species), benthic invertebrate tissue from wetland soils, and invertebrate tissue from upland
soils. Approximately 20 - 50 grams of tissue of each species were collected per replicate from each
station for tissue analysis.

5.1 Fish Tissue

Berger conducted tissue analysis on F. diaphanus (whole fish) for ecological risk assessment. Three
replicate samples were collected at each ofithree on-site stations (Stations 3, 4, and 5) and three replicates
were collected from each of three stations located within Woodbury Creek (Stations 8, 9, and 10). The
.pumpkinseed, Lepomis gibbosus, a fish consumed by humans, provided tissue for assessment of risk to
human health, although due to the small size of the individuals caught, it was not possible to sample
edible portions of this species, so whole fish were analyzed. Additionally, very few L. gibbosus were
caught in Hessian Run (only one tissue sample was collected at Station 4) and at Station 9 in Woodbury
Creek. Tables 16 and 17 present the concentrations of lead and several PCB congeners found in the tissue
of F. diaphanus and L. gibbosus in the study area. No disease or anomalies were observed among fish
submitted for tissue collection, but it was noted that some larger F. diaphanus and F. heteroclitus
individuals had red lesions around the mouths or gills. At the request of NJDEP, a single sample
comprised of F. heteroclitus individuals affected by lesions was submitted for tissue sampling (see Table
18). Additionally, a sample of live F. heteroclitus bearing lesions was submitted to NJDEP fish
pathologists for their examination; the results are provided in Appendix H.
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prdulus dia ﬁal'l‘us

N Tt A

Aroclor | Aroclor | Aroclor Aroci:)rw Aroclor Ardclor Aroclor
1016 1221 1232 1242 1248 1254 1260

1.5 | 0.015U | 0.015U | 0.015U | 0.015U | 0.036 0.19 0.067
1.6 | 0.015U | 0.015U ] 0.015U | 0.015U | 0.032 0.17 0.061
1.6 | 0.025U | 0.025U | 0.025U | 0.025U | 0.043J | 0.25 0.087
0.78 | 0.05U | 0.05U | 0.05U | 0.05U 0.1J 0.38J 0.13
0.78 | 0.025U | 0.025U | 0.025U | 0.025U | 0.068J | 0.3J 0.16
0.7 | 0.025U | 0.025U | 0.025U | 0.025U | 0.056 [ 0.24J 0.11J
0.99 [ 0.05U | 0.05U | 0.05U | 0.05U | 0.074 | 0.44J 0.16
1.2 | 0.05U | 0.05U | 0.05U | 0.05U [ 0.069 0.39 0.16
0.82 | 0.025V | 0.025U | 0.025U | 0.025U | 0.09 0.26 0.075
0.7 | 0.025U | 0.025U | 0.025U | 0.025U | 0.053 | 0.18J 0.091
0.71 | 0.015U | 0.015U [ 0.015U | 0.015U | 0.038 | 0.12J 0.078J
0.69 | 0.025U | 0.025U | 0.025U | 0.025U [ 0.053 | 0.19J 0.11J
0.85 | 0.025U { 0.025U | 0.025U | 0.025U | 0.062 0.26 0.097
0.86 | 0.025U | 0.025U | 0.025U | 0.025U | 0.057J | 0.47J | 0.1J
1.4 | 0.015U [ 0.015VU | 0.015U | 0.015U | 0.048 { 0.14J 0.078
0.37 | 0.05U | 0.05U | 0.05U | 0.05U | 0.075 0.3 0.18
0.46 | 0.025U | 0.025U | 0.025U | 0.025U | 0.071 0.24J 0.14
F3 ¥ 0.39 | 0.025U | 0.025U | 0.025U | 0.025U | 0.061 0.24J 0.14
U = not detected above the sample quantitation limit (SQL)

Lead

J = Estimated concentration
Bolded values indicate positive detections

Table 17. Concentrations of lead and PCB congeners in tissue of Lepomis gibbo

P n
= Lead Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor
1016 1221 1232 1242 1248 1254 1260

0.6 0.025U | 0.025U | 0.025U | 0.025U | 0.081 | 0.24J 0.12
0.52 0.015U [ 0.015U | 0.015U | 0.015U | 0.068 [ 0.14J 0.069
0.47 0.05U | 0.05U | 0.05U | 0.05U 0.1 0.27J 0.29J
0.17J 0.01U | 0.01U | 0.01U | 0.01U | 0.035 0.12 0.072
0.28 0.025U | 0.025U | 0.025U | 0.025U | 0.11 0.28 0.092

e Sl QR 3EEET 0.61 0.025U | 0.025U | 0.025U | 0.025U | 0.082 0.2 0.076
U = not detected above the sample quantitation limit (SQL)
J = Estimated concentration

Bolded values Indicate positive detections
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Table 18. Concentrations of lead and PCB congeners in tissue of Fundulus heteroclitus with lesions
around the mouth or gills. :

Fundulus heteroclitus Contaminants (ppm)

Sample Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor
Location ID Lead 1016 | 1221 | 1232 | 1242 | 1248 | 1254 | 1260
“‘::::"“ HRF 0.56 | 0.025U | 0.025U | 0.025U | 0.025U | 0.079 | 0.18 | 0.068

U = not detected above the sample quantitation limit (SQL)
J = Estimated concentration
Bolded values indicate positive detections

As depicted in Figure 10, concentrations of lead detected in Fundulus diaphanus from stations in Hessian
Run adjacent to the Site and from Woodbury Creek reference stations were similar, with mean
concentrations ranging from approximately 0.5 to 1.5 ppm. Concentrations of the three PCBs detected in
Fundulus diaphanus from stations in Hessian Run adjacent to the Site and from Woodbury Creek
reference stations were also similar, with mean concentrations ranging from approximately 0.05 to 0.35

ppm.

Lead and PCBs in Fundulus diaphanus

E 2.0 -
! 1.5 - | '@ Lead
1.0 B Aroclor 1248
. | |O Aroclor 1254
0.5 E |
# O Aroclor 1260
é 0.0 - -
3 4 5 8 9 10
Station

Figure 10. Mean lead and PCB concentrations detected in Fundulus diaphanus.

Figure 11 depicts the mean lead and PCB concentrations detected in Fundulus heteroclitus and Lepomis
gibbosus in the study area. Concentrations of both lead and PCBs detected in Fundulus heteroclitus in
Hessian Run adjacent to the Site were less than 0.6 ppm. These values are in the range of concentrations
of these contaminants found in Fundulus diaphanus in both Hessian Run and Woodbury Creek.
Concentrations of lead and PCBs detected in Lepomis gibbosus in Hessian Run adjacent to the Site were
also low, and were similar to concentrations found in this species in Woodbury Creek, with mean
concentrations ranging from approximately 0.1 to 0.5 ppm.
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Lead and PCBs in Fundulus heteroclitus and
Lepomis gibbosus

5 Lead
c® .| @ Aroclor 1248
g = | O Aroclor 1254

3]

e O Aroclor 1260

8 Hessian Run F. Hessian Run L.  Woodbury Creek

heteroclitus gibbosus L. gibbosus
Area

Figure 11. Mean lead and PCB concentrations detected in Fundulus heteroclitus and Lepomis
gibbosus in the study area.

While lead and three PCB congeners were detected in fish species of different trophic levels at both the
reference stations and stations in Hessian Run adjacent to the Site, the concentrations of these
contaminants were less than 1 ppm. Concentrations of these contaminants in fish tissue at reference
stations and stations adjacent to the Site were similar. Because Hessian Run drains almost completely at
low tide, most fish caught there are probably transients and thus are not exposed to potential contaminants
for significant periods.

Growth of juvenile brook trout (the same trophic level as Lepomis gibbosus) was not affected by whole-
body tissue concentrations of lead ranging from of 2.5 to 5.1 ppm (Jarvinen and Ankley 1999). These
reported no-effect values are several times higher than those observed in L. gibbosus in the study area
(less than 1 ppm), so no effects on growth are expected as a result of lead contamination from the site.
No published data were available to compare tissue lead concentrations of fish from the same trophic
level as Fundulus diaphanus, but the observed concentrations were also lower than the no-effect level
reported for brook trout.

Most PCB contamination studies in fish have focused on the effects of Aroclor 1254. Survival and
growth of juvenile rainbow trout was not affected by whole-body tissue concentrations of Aroclor 1254 of
81 ppm (Jarvinen and Ankley 1999). This reported no-effect value for Aroclor 1254 is much higher than
those observed in L. gibbosus in the study area (less than 1 ppm). Aroclor 1248 and 1260 were detected
in L. gibbosus in the study area in similarly low concentrations, so no effects on growth are expected as a
result of contamination from these PCBs from the site.

Survival and growth of adult fathead minnows (the same trophic level as F. diaphanus) was not affected
by whole-body tissue concentrations of Aroclor 1254 ranging from 741 to 1253 ppm (Jarvinen and
Ankley 1999). These reported no-effect values for Aroclor 1254 are much higher than those observed in
F. diaphanus in the study area (less than 1 ppm). Aroclor 1248 and 1260 were detected in F. diaphanus
in the study area in similarly low concentrations, so no effects on survival or growth are expected as a
result of contamination from these PCBs from the site.

The USEPA has established guidance for assessing chemical contaminant data for use in fish advisories
(USEPA 2000). This guidance does not include screening for lead. The PCB screening in the guidance is
for total PCBs. This study investigated fish tissue contamination of seven PCB congeners, but total PCB
concentrations in fish tissue were not measured. Additionally, the screening is based on edible portions,
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which were not obtained during the study due to the small size of the fish caught. Because of this, our
data are not directly comparable with the EPA screening guidance.

The mean combined concentrations of Aroclor 1248, 1254, and 1260 in whole-body tissue of L. gibbosus
in Hessian Run was 0.459 ppm, and in Woodbury Creek it was 0.356 ppm. USEPA’s fish consumption
guidance for noncancer health endpoints recommends that fish tissue with total PCB concentrations
exceeding 0.38 ppm should not be consumed (fish meals per month=none (less than 0.5)). For cancer
health endpoints, the guidance recommends that there should be no consumption of fish tissue with total
PCB concentrations exceeding 0.094 ppm (fish meals per month=none (less than 0.5)). Whole-body
tissue of L. gibbosus in both Hessian Run and Woodbury Creek exceeded both USEPA’s noncancer and
cancer health endpoints for any fish consumption.
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5.2 Benthic Macroinvertebrate Tissue

Berger conducted benthic macroinvertebrate tissue analysis on the Asian clam (Corbicula fluminea) for
ecological risk assessment. Three replicate samples were collected at each of three on-site stations
(Stations 3, 4, and 5) and three replicates were collected from each of three stations located within
Woodbury Creek (Stations 8, 9, and 10). Asian clams were collected from the substrate with the use of a
rake and sieve with % inch mesh (Figure 12). As each clam contained approximately 0.08 g of tissue, 250
clams were collected per sample in order to collect the minimum target sample of 20 g. Table 19 presents
the concentrations of lead and several PCB congeners found in the tissue of the Asian clam in the study

area.

> i é‘ : , é‘_ \... X .
P ' 2 Y 7 A’ L ‘:' P -5 - -8 e+
Figure 12. Collecting Asian clams for tissue contaminant analysis.

As depicted in Figure 13, concentrations of lead detected in the Asian clam at stations in Hessian Run
adjacent to the Site and from Woodbury Creek reference stations were similar, with mean concentrations
ranging from approximately 0.4 to 0.9 ppm. Concentrations of the three PCB congeners detected in the
Asian clam were also similar at stations in Hessian Run and Woodbury Creek, with mean concentrations
of less than 0.3 ppm. While the Asian clam is truly a resident of stations adjacent to the Site, it feeds on
plankton transported by the tide which are not exposed to potential on-Site contaminants present in the
sediment, and as such, the clam’s tissues have low concentrations of these contaminants.
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‘ Table 19. Concentrations of lead and PCB congeners in tissue of the Asian clam.
Asian Clam Contaminant (ppm)
Station Sample Lead Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor

ID 1016 1221 1232 1242 1248 1254 1260

3B1 0.79 | 0.025U | 0.025U | 0.025U | 0.025U | 0.066J | 0.19 0.032J
3 3B2 0.54 | 0.025U | 0.025U | 0.025U | 0.025U | 0.07 0.19 0.025U
3B3 0.44 | 0.025U | 0.025U | 0.025U | 0.025U | 0.078 0.22 0.026
4B1 0.78 | 0.025U | 0.025U | 0.025U | 0.025U | 0.084 0.23 0.029
4 4B2 0.73 | 0.025U | 0.025U | 0.025U | 0.025U 0.1 0.26 0.033
4B3 0.91 | 0.025U | 0.025U | 0.025U | 0.025U 0.1 0.26 0.036
5B1 0.52 | 0.025U | 0.025U | 0.025U | 0.025U | 0.072 0.2 0.026
5 5B2 0.53 | 0.025U | 0.025U | 0.025U | 0.025U | 0.062 0.18 | 0.0250U
5B3 0.59 | 0.025U | 0.025U | 0.025U | 0.025U | 0.066 0.18 | 0.0250U
8B1 1.3 | 0.025U | 0.025U | 0.025U | 0.025U | 0.041J | 0.12 0.025U
8 8B2 0.57 | 0.015U | 0.015U | 0.015U | 0.015U | 0.034J | 0.093 0.021
8B3 0.92 | 0.015U | 0.015U | 0.015U | 0.015U | 0.035J 0.1 0.021
9B1 0.38 | 0.01U | 0.01U | 0.01U | 0.01U | 0.029 | 0.082 0.013
9 9B2 0.46 | 0.015U | 0.015U | 0.015U | 0.015U | 0.047 0.14 0.022
9B3 0.5 | 0.015U | 0.015U | 0.015U | 0.015U | 0.048 | 0.14J 0.024
10B1 0.86 | 0.025U | 0.025U | 0.025U | 0.025U | 0.046J | 0.13 0.032
10 10B2 | 0.56 | 0.025U | 0.025U | 0.025U | 0.025U | 0.047J | 0.13 0.027J
. 10B3 1 0.015U | 0.015U | 0.015U | 0.015U | 0.03J | 0.091 0.025J

U = not detected above the sample quantitation limit (SQL)
J = Estimated concentration

Bolded values indicate positive detections

Lead and PCBs in the Asian clam

5 1.0
0.8 8 Lead |
E 06 m Aroclor 1248 ||
0.4 O Aroclor 1254
0.2 0O Aroclor 1260
0.0

3 4 5 8 9 10

Station

Figure 13. Mean lead and PCB concentrations detected in the Asian clam in the study area.

5.3  Upland Invertebrate Tissue

. Berger collected three replicate earthworm (Lumbricus spp.) samples from three stations within upland
soil on the project site and one off-site reference station for ecological risk assessment. The sample
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station locations are depicted on Figure 1. Earthworm samples were collected using shovels. Upon

collection, earthworms were rinsed with distilled water to remove associated soil particles.

laboratory, the whole earthworms were homogenized and sampled for the contaminants of concern.

Earthworms were not dissected and no depuration of earthworm guts was undertaken.

Table 20 shows the concentrations of lead and several PCB congeners found in the tissue of earthworms

- a;

LE )
Figure 14. Taking position of earthworm collection site with GPS.

in the study area. No disease or anomalies were observed among earthworms.

Table 20. Concentrations of lead and PCB congeners in earthworm tissue.

Earthworm Contaminant (ppm)
Station | Sample1D | Leaa | ATocor | Arslor | Atocor | Arocar | Arocar | Arocor | A"
4E1 441 0.50U 0.50U 0.50U 0.50U 0.50U 2.9 3.1
4E 4E2 400 | 0.50U | 0.50U | 0.50U | 0.50U | 0.50U 2.4 2.4J
4E3 511 0.50U 0.50U 0.50U 0.50U 0.50U 21 3.2J
4.5E1 339 0.50U 0.50U 0.50U 0.50U 0.50U 3.5 5.6
4.5E 4.5E2 269 0.50U 0.50U 0.50U 0.50U 0.50U 2.5 4
4.5E3 414 0.50U 0.50U 0.50U 0.50U 0.50U 2.5 3.2
5E1 1,090 | 0.075U | 0.075U | 0.075U | 0.075U | 0.075U 0.62 0.37
5E 5E2 1,150 | 0.10U 0.10U 0.10U 0.10U 0.10U 0.69 0.37
5E3 1,100 | 0.10U 0.10U 0.10U 0.10U 0.10U 0.73 0.36
8E1 4.5 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.012J | 0.005U
8E 8E2 251 | 0.025U | 0.025U | 0.025U | 0.025U | 0.025U 0.12J 0.025U
8E3 59 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.014 | 0.005U

U = not detected above the Sample Quanitation Limit (SQL)
J = Estimated concentration
Bolded values indicate positive detections
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Figure 15 depicts the mean lead concentrations detected in earthworm tissue within the study area. Mean
concentrations of lead detected in earthworm tissue at on-Site stations ranged from approximately 340 to
1,100 ppm, while the mean concentration at the reference station was only 12 ppm. Figure 16 depicts the
mean PCB concentrations in earthworm tissue within the study area. Mean concentrations of the two
PCB congeners detected in earthworms at on-Site stations ranged from approximately 0.4 to 4 ppm, while
only one of these congeners was detected in earthworms at the reference station, and at a much lower
mean concentration of about 0.05 ppm. Lead was detected in earthworms at the on-Site stations in mean
concentrations 20 times greater than that of the reference station. PCBs were detected in earthworms at
the on-Site stations in mean concentrations eight times greater than that of the reference station.

Lead in the earthworm

. T —

mean concentration (ppm)

4.5E 8E

Station

Figure 15. Mean lead concentrations detected in earthworm tissue in the study area.

PCBs in the earthworm

5 =7
§ % g . o2 O Aroclor 1254
1S § ) Mﬂi O Aroclor 1260
8 0 T 4 l_b T 1

4E 4.5E 5 8E
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Figure 16. Mean PCB concentrations detected in earthworm tissue in the study area.

Soil samples were not collected for analysis at the time of this study’s earthworm sampling event,
however, eight soil samples were collected and analyzed for lead from test pits during the previous RI
investigations in the vicinity of the earthworm sampling Stations 4E, 4.5E and SE. Those eight soil
samples were collected at depths ranging from 0-3 feet bgs, and exhibited elevated lead concentrations
ranging from a minimum of 821ppm to a maximum of 31,300, and the mean lead concentration was
11,600ppm. All of these lead contaminated soil samples were collected in areas containing observed
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. buried and surface battery casings and other mixed waste materials, as were the earthworm tissue samples

exhibiting elevated lead and PCB concentrations at Stations 4E, 4.5E and SE. Although no previous soil

samples had been collected near earthworm Station 8E (which exhibited much lower lead and PCB

concentrations), no battery casings or other mixed waste were observed at this location. Since lead and

PCB concentrations in earthworm tissue were reported high in areas containing battery casings or other

mixed waste, and much lower where waste was not observed, there appears to be a direct correlation

between lead in earthworms and the presence or absence of site related waste materials. Although the

previous RI soil samples collected near the earthworm tissue stations were not analyzed for PCBs, the

same correlation can be drawn between the observed presence or absence of waste and elevated PCBs
concentrations in tissue.

54 Wetland Plant Tissue

Berger conducted tissue analyses on the wetland plants wild rice (Zizania aquatica) and spatterdock
(Nuphar luteum), which were common in Hessian Run and along the shorelines of Woodbury Creek.
Three replicate samples of each species were collected at each of three on-site stations in Hessian Run
(Stations 4, 5 and 6) and at one reference station within Woodbury Creek (Station 8). For both
spatterdock and wild rice, the tissue collection consisted of above-ground portions of vegetation.
Careful attention during the field collection process ensured that only vegetation which was free of
sediment was collected. Spatterdock samples were composed of stems and leaves, while wild rice
samples consisted of stems, leaves, and seedheads.

Tables 21 and 22 show the concentrations of lead and several PCB congeners found in the tissue of wild
‘ rice and spatterdock in the study area.

Table 21. Concentrations of lead and PCB congeners in tissue of the wetland plant spatterdock.

Spatterdock Contaminant (ppm)
Staon | SampleiD | Leaa | Afocor | Aoclor | Aclor | Alceor | Atocar | Arolr | Aracir
~ 4PN1 9.8 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.015J | 0.0083
4 4PN2 4.8 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.0095J | 0.005U
el  4PN3 5.2 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.012J | 0.0053
5PN1 8.4 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.015J 0.008
5 5PN2 6.7 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.014J | 0.0076
- 5PN3 7.6 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.013J | 0.0058
6PN1 4.9 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.0088J | 0.005U
6 ; 5PN2 5.5 0.005U | 0.005U | 0.005U | 0.005U | 0.005U 0.01J 0.0051
6PN3 3.9 0.005U | 0.005U | 0.005U [ 0.005U | 0.005U | 0.0094J | 0.005U
ot SBPNT 1.5 [ 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U
8  ' 8PN2 1.4 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U
3 '8PN3 1.6 | 0.005U | 0.005U | 0.005U | 0.005U 0.027 0.005U | 0.005U

U = not detected above the sample quantitation limit (SQL)
J = Estimated concentration

Bolded values indicate positive detections

5-10




The Louis Berger Group, Inc. Final Aquatic Biota Study Report - Matteo Iron and Metals, West Deptford, NJ

Table 22. Concentrations of lead and PCB congeners in tissue of the wetland plant wild rice.

Wild Rice Contaminant (ppm)
: Sample Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor | Aroclor
Station | “ypy | Lead | 016 | 1221 | 1232 | 1242 | 1248 | 1254 | 1260

4PZ1 2.2 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U
4 4PZ2 6.1 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.007J | 0.005U
4PZ3 5.6 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.0052J | 0.005U
5PZ1 1.3 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U
5 5PZ2 3.5 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.0062 | 0.005U
5PZ3 1.8 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U
6PZ1 8.2 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.012J | 0.0073J
6 6PZ2 6 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.0084J | 0.005U
6PZ3 7.1 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.014J | 0.0074J
8PZ1 0.33 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U
8 8PZ2 | 0.36 | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U
8Pz3 | 0-23J | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U | 0.005U
U = not detected above the sample quantitation limit (SQL)

J = Estimated concentration
Bolded values indicate positive detections

5-11




The Louis Berger Group, Inc. Final Aquatic Biota Study Report - Matteo Iron and Metals, West Deptford, NJ

Both lead and PCBs were detected in the two wetland plant species at stations adjacent to the Site. Figure
17 depicts mean lead concentrations detected in wetland plants in the study area. Mean concentrations of
lead detected in the wetland plants spatterdock and wild rice at stations in Hessian Run adjacent to the
Site ranged from approximately 2 to 7 ppm, while the mean concentrations in these plants at the
Woodbury Creek reference station were less than 2 ppm. Figures 18 and 19 depict mean PCB
concentrations in spatterdock and wild rice in the study area. Mean concentrations of the two PCB
congeners detected in these two wetland plants at stations in Hessian Run adjacent to the Site ranged from
approximately 0.005 to 0.015 ppm, while neither of these two congeners was detected in the tissue of
these plant species at the Woodbury Creek reference station.

Lead in wetland plants

' | @ Spatterdock
. |mWild Rice

mean
concentration
(ppm)

Station

Figure 17. Mean lead concentrations detected in wetland plants in the study area.
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Figure 18. Mean PCB concentrations detected in spatterdock in the study area.
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Figure 19. Mean PCB concentrations detected in wild rice in the study area.
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6.0 CONCLUSIONS

The dissolved oxygen levels and pH of surface water at Site stations (Stations 3, 4, 5, & 6) in Hessian
Run met the state criteria for FW2 waters. Concentrations of total recoverable lead at all Site stations
were below the acute aquatic life protection standard, but three of the four Site stations (3, 5, and 6)
exceeded the chronic aquatic life protection criteria. Sediment sampling revealed that concentrations of
lead in sediments at all Site stations were greater than lead concentrations at all reference stations.
Sediment lead concentrations exceeded the Lowest Effects Level (LEL) at all Site stations, and lead
concentrations at three of four Site stations (3, 4, and 6) also exceeded the Severe Effects Level (SEL).
While lead concentrations at station 6 only slightly exceeded the SEL, lead concentrations at stations 3
and 4, respectively, greatly exceeded the SEL by 1 to 1.75 orders of magnitude. Based on results
presented in the recent Remedial Investigation Report (RIR — Berger, 2004), the locations of stations 3
and 4 coincide with those of the heaviest concentrations of lead bearing battery casings previously
deposited along the Hessian Run shoreline. Concentrations of Aroclor 1254 and Aroclor 1260 detected at
all four Site stations exceeded the LEL, but did not exceed the SEL. Concentrations of these two PCB
congeners at Site Station 4 were approximately ten times higher than concentrations detected at all other
stations. Site Station 4 also contained another PCB that was not detected at any other station in the study
area.

Sediment toxicity testing through acute exposure experiments indicated elevated toxicity of some Site
station sediments relative to reference stations and control sediment. Sediments from Station 4 resulted in
100% mortality of amphipod test organisms, while Site Station 6 had significantly less test organism
survival than the control sediment. Survival and growth at the other two Site stations (3 and 5) were not
significantly different than survival in the control sediment. In the midge testing, sediment from Site
Station 4 again resulted in 100% mortality of test organisms, while the other three Site stations all had
significantly less test organism survival than control sediment. In both the amphipod and midge testing,
several of the reference sites also had significantly less survival than control sediment. Chronic exposure
experiments using larval midges as test organisms resulted in significantly less adult emergence at three
of the four Site stations than the reference stations. Site Station 3 also had a significantly greater number
of days before first emergence than the reference stations.

Four fish species were caught at Site stations, while twelve species were caught at the reference stations.
Mean fish diversity at the four Site stations was considerably lower than at the six reference stations
upstream and downstream in Hessian Run and in Woodbury Creek. The fish communities at the Site
stations consisted almost entirely of omnivores, whereas fish communities at the reference stations, while
also primarily composed of ommivores, had a greater percentage of water-column feeders and top
carnivores. In addition, three species not encountered in a 1977 fish survey of the study area (Hastings
and Good, 1977) were caught during this study.

Five benthic macroinvertebrate taxa were collected at the Site stations, while nine taxa were collected at
the reference stations. Mean taxa diversity of the Site stations was slightly lower than that of the
reference stations. The benthic macroinvertebrate communities at the Site stations and reference stations
consisted almost entirely of deposit feeders, with few filter feeders or carnivores. Benthic taxa at the
reference stations were primarily pollution-tolerant, but some moderately tolerant and sensitive taxa were
present, while Site stations consisted entirely of pollution-tolerant organisms.

Similar concentrations of lead were detected in fish and clam tissue from Site stations and Woodbury
Creek reference stations. PCBs were detected in fish and clam tissue from Site stations and Woodbury
Creek reference stations at similar concentrations. Concentrations of lead detected in the wetland plants
spatterdock and wild rice at Site stations were considerably higher that those of the Woodbury Creek
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reference stations. Concentrations of two PCB congeners (Aroclor 1254 and Aroclor 1260) detected in
these plant species at Site stations were also considerably higher than at the reference stations. In
earthworm tissue, lead concentrations at the Site stations were over ten times greater than at the reference
station. Concentrations of the two PCB congeners detected in earthworms at Site stations were also much
higher than at the reference station.

In summary, concentrations of total recoverable lead in surface water samples at three of the four Site
stations (3, 5, and 6) exceeded NJDEP’s chronic aquatic life protection criteria. Sediment lead
concentrations at three of the four Site stations (3, 4, and 6) exceeded NJDEP’s SEL values. Sediments at
Site Stations 3 and 4, which both had sediment lead concentrations of over 2,000 ppm, exhibited high
benthic organism toxicity relative to other stations in the study area; station 4 exhibited the highest
mortality rate (100% mortality) for both amphipods and midges. These two stations with high lead
concentrations and toxicity levels are located immediately adjacent to the heaviest concentrations of
shoreline battery casing deposits (see Figure 20). As evidenced by the field assessment results, benthic
organisms do occur in the sediment at Site Stations 3, 4, 5, and 6, albeit at lower diversity than the
reference stations. However, benthic organisms in fine-grained sediment such as that present in the study
area typically occur within the top few centimeters of sediment. Because the sediment used for sediment
contaminant sampling and sediment toxicity testing was collected from a composited depth of 0-6”, the
deeper portion of the sample may contain contaminant levels toxic to the benthos. Consequently,
disturbance and exposure of deeper sediment containing high levels of contaminants would adversely
impact the aquatic biota.

Concentrations of lead and PCBs in fish and clam tissue were similar at the Site and reference stations.
This result is not unexpected, considering the natural history of the organisms. Fish are mobile and unlike
the benthos, are not resident at a particular station. Therefore, they would not be exposed exclusively to
water and sediment quality conditions at a particular site. The clams are resident members of the benthic
community, but are filter feeders. In addition, the relatively small size of the clams that were collected
and analyzed indicates that the individuals represented a newly settled year class.

Lead and PCB concentrations in wetland plant tissue were much higher at the Site stations than the
reference stations, suggesting that pollutants may be located more deeply in the sediment where plant
roots can uptake them. Herbivores inhabiting this area would appear to be at risk of consuming plants
with elevated concentrations of pollutants.

Earthworm tissue lead and PCB concentrations were much greater at the three upland Site stations
(Stations 4E, 4.5E & 5E) than the off-site reference station (8E). The three lead and PCB impacted
upland sampling stations were located within areas documented in the RIR (Berger, 2004) to contain
surficial and buried mixed waste materials containing lead bearing battery casings and PCB contaminated
soils. Earthworms are a major food source for shrews and moles, as well as a variety of bird species, and
may represent a pathway through which lead and PCBs are passed onto higher trophic levels in the food
chain.
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REPORT CERTIFICATION

The following report titled “THE LOUIS BERGER GROUP, INC. MATTEO IRON AND METALS

SEDIMENT TOXICITY TESTING — Hyalella azteca” is an accurate and truthful representation ofi the

- toxicity testing which was performed by American Aquatic Testing, Inc., located at 1105 Union Blvd.

~ Allentown, Pennsylvania. We further certify that we have personally examined and are familiar with the

information submitted in this document and based on our inquiry ofi those individuals immediately

responsible for obtaining the information, we believe the submitted information is complete as presented.
We are aware that there are significant penalties for submitting false information.

* Tarmo Pallop
Vice-President, Laboratory Manager
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~ MATTEO IRON AND METALS SEDIMENT TOXICITY TESTING — Hyalella azteca

American Aquati¢ Testing, Inc.

INTRODUCTION

During the-month ofi August 2003, samples of: sediment were collected from the Matteo Iron and Metals
~facility and stirrounding area in Gloucester County, New Jersey. These sediment samples were used to

perform toxicity tests to determine ifithe tested matrices represent a significant threat to potential receptor

'~ organisms.

The sediment samples from the study area were delivered to American Aquatic Testing, Inc. (AAT) and
evaluated for toxicity 'using a 28-day solid phase exposure with the amphipod Hyalella azteca [1].

- Following the exposure period, surviving test organisms from the sediments collected in the study area

were compared to a control set tested under similar conditions using sediment of; known environmental
quality. The endpoints used for determination ofi an impact in the amphipod exposures were mortality,
measured as mean survival, and growth, measured as'mean dry weight.

MATERIALS AND METHODS / Hyalella azteca

Surface sediment samples were collected at stations adjacent to the Matteo Iron and Metals facility.

-Station locations were selected to represent areas that may have been impacted by the facility’s

operations. Sediment samples were- also taken at stations in the surrounding area for the purpose ofi
making reference compansons

Preparation of sediment samples JSor testing

The sediment saniples collected on August 18, 19 and 20 2003, were transported to the Severn Trent
Laboratories facility in Edison, NJ and picked up by AAT personnel on August 21, 2003. Samples were
collected in 2.5-gallon high-density polyethylene (HDPE) containers and transported on ice. Upon arrival
at AAT on August 21, 2003, the samples were refrigerated until being used for testing on September 3,
2003. These samples were not altered other than to remove large debris and organic material (larger than
~3 cm) before testing. '

- Control sediment used to assess the health ofithe test organisms used for testing was collected from the

Spruce Run Reservoir in Clinton, NJ on August 26, 2003 -and was screened on-site using a #18 mesh
screen to remove large debris. and indigenous organisms.  Screened sediment was placed in a five gallon
HDPE container for transport to the laboratory and refrigerated until used for testing on September 3,
2003. Control sediment was analyzed for grain size, and total organic carbon (TOC) by Severn Trent
Laboratories in Edison, NJ. The results ofithese analyses are included at the end ofithis appendix.
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, Amphlpods (Hyalella azteca) used for the study were obtamed from stock cultures maintained by Aquatic
_ Biosystems, Inc. of Fort Collins, CO and ‘were received in-house on September 3, 2003. Prior to testing,

~ the organisms-were held under conditions similar to that which they would encounter during the test (see

Table I). The amphipods were fed once daily a combination of yeast, cereal leaves and digested trout
pellets (YCT) [1].. At the beginning of the 28-day exposure, the test organisms were 7 days old. The age
group used to.conduct this test did however fall within the acceptable age range for this procedure {1].

A reference toxicant test using potassium chloride was conducted concurrently with the 28-day exposure
to assess the sensitivity of the lot of organisms used in the sediment test. The 48 hr LCso produced was
338.7 ppm. This test value falls within  the acceptable range of the control chart being maintained by
AAT for this test spec1es A copy of the raw data and the control. chart are mcluded

'Experim‘ental procedures

The entire sediment exposure series for this project consisted of ten sediment samples from the study area
and one of control sediment from Spruce Run Reservoir. Test chambers (300 mL tall form borosilicate
glass beakers) were filled with 100 mL of sediment. 175 mL of test water was poured over the sediment
gently to cause minimal disturbance. There were five replicate chambers for each station treatment. Test
chambers were allowed to settle for 24 hours prior to test initiation.

After the settling period, the overlymg water was siphoned off and fresh water was'introduced, using a
small, round HDPE disk suspended over the sediment to deflect the water flow and minimize disturbance
to the sediment. ‘Water quality data including alkalinity, ammonia, conductivity, dissolved oxygen,
temperature, pH, and hardness were measured initially on composite water samples from all samples,
prior to the introduction of test organisms, and at-the end of the 28-day exposure for each sample and the
control: . Conductivity was also measured at 7, 14 and 21 days in all samples and the control. The
dissolved oxygen, pH and temperature were also measured initially and every 24 hours thereafter for the
duration ofithe exposure for each sample and the control

The exposure perlod began by placmg 10 randomly selected test organisms into each chamber. Care was
taken to ensure that the organisms were released beneath the surface of the overlying water to keep air
bubbles from forcing the organisms to the surface. Test chambers were not fed during this exposure. Test
condmons are summarlzed in Table L.

Observations were made and recorded for each chamber each day during the exposure period to assess
organism health. Observations included the number of organisms dead, swimming, on the surface of the
sediment or on the surface of the water. Dissolved oxygen, pH and temperature were measured and
recorded each day from a new replicate chamber for each sample and the control. During the 28 days of
the test, each chamber would be used for recordings five times and three chambers would be used six
times. 150 mL of the overlying water was siphoned off twice a day and replaced using reconstituted
water as a measure to maintain sufficient dissolved oxygen levels. Care was taken to minimize |
disturbance ofithe sediment during water renewal by using the small HDPE disc.
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At the end of the 28 day exposure the final alkahmty, ammonia, conduct1v1ty, hardness, dissolved
oxygen, pH and temperature were measured, and the test chambers were prepared for the removal of test
‘organisms. With the overlymg water present in each chamber the top 20% of sediment was gently stirred
~ into suspension. The slurry was then poured into a #60 mesh screen (250 pm) and rinsed in a shallow pan
- . of laboratory water to remove the finer grains of the sediment. Sediment remaining in the sieve was
placed into a second shallow pan of water over a light table; and carefully sorted to find the surviving test
organisms. Using additional laboratory water, this process was repeated two or three times for each
replicate until all the sediment had been inspected. All surviving organisms were transferred to a 30 mL
soufflé cup for live count verification and preparation for weight determination.

Wherr all test chambers had beeh s1eved and the number of survivors verified, the test organisms were
~ sacrificed using ethanol. The test ofganisms were then placed on tared aluminum weigh pans, which had
been initially dried and weighed on October 1, 2003, dried for six hours at 105° C, and then transferred to

a dessicator to cool before dry welght determmatlon Final dry welghts were recorded on October 8,
2003. .

Data analysis' A

Data analysis was performed followmg procedures published by the USEPA [1] using the Toxstat [2] data
analys1s software. Survival data, in the form of proportion of survivors in each chamber, was transformed
by arcsine squareroot and then tested for normality using the Shapiro-Wilk’s test or the Chi-Square test
- and for homogeneity of: variance usmg Bartlett’s test, as appropriate. “Analysis of variance (ANOVA)

followed by Durmett’s a posteriori pairwise comparisons or Steel’s Many-One Rank test, as appropriate,
to evaluate dlfferences between stations and the control sample.
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TABLE I .Summary of Condltlons for Hyalella azteca Tox1c1ty Test

' Test type

T_emperature’;' -

Li‘g‘l.ltfquélity; S

leght 1ntens1ty,

R Photopenod

Test _chamber s1ze;;

| Sediment_.."vol‘lime;

Overlying water VOiume';

Renewal;

Age ofitest organisms;
~. Number organisms / contairer; -

: Re,p;lic‘ates;

Feeding;

- Aeration;

_ ‘Over’lyingv.wéter; Lo

Overlying water quality;

 Test duration;
Effects measured;

- Test acceptability;

Whole sedlment stat1c dally renewal

. 230+/-10 C

- Wlde-spectrum fluorescent illumination

50 - ‘lOO -footécand~les

- '16 hours llght 08 hours dark
‘ 300 mL hlgh form boros111cate glass beakers
B o 100 mL / replicate

175 mL / replicate

2 volume exchanges per day
’_7 days

0

o
None.

" None unless dissolved*‘o_)(ygen concentrations’
- <2:5 ppm, then ~ 100 bubbles / min.

- Laboratory .reconstituted water

" Oﬁly. ifi hecessary

'D.O. , PH and temperature daily; alkallmty,
~ ammonia, conductivity, hardness & pH at

beginning and end ofitest, conductivity @7, 14,
21 days|

i

28 days |

| Survival and growth as mean dry weight

_ Minimum control survival 80 %

3

B

1
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RESULTS ,

Effects on Survzval / Control Sample

Raw data are presented at the end of this Append1x Data were arcsine square ‘To0t- transformed The data
were found to b niormally d1str1buted were tested for homogenelty ofivariances using Bartlett s test, and
found to be homogeneous. ‘It was- therefore determined: that parametric analyses were appropriate, and
ANOVA followed by Dunnett’s pairwise comparisons “were used to determine differences between
survival ofi organlsms 1n statlon sedlments and the control sample

Results from the analyS1s whlch compared surv1val in statlon sedlments W1th survival ofi organisms
exposed to the control sample are presented n Table II and at the end of th1s Appendix.

Of the ten stations in the study area, station 4 caused 100% tnortallty and was eliminated from analysis.
Sediment from stations I, 2; 3, 5'and § did not- produce mortallty statistically different from the control
exposure. Amphipods exposed to sediment from:stations 6, 7, 9 and 10 had signiticantly less survival
than those exposed to the control treatment, and were not: 1ncluded in weight determinations:

Table I1. Percent Survival 'of H. azteca by replicate chamber & survival comparison using control sample

L . ~_Station o

Replicate | Control | 1 | 2 |3 | 4| 5 | 6 | 7 | 8 | 9 | 10
A 100 | 1007|100 | 90 |{ 0 | 100 | 100 | 70 | 100 | 60 | 90
B 9 | 90 | 100 | 8 | 0 |100| 70 | 40 | 100 | 80 | 60
c | 100 (9 |[100( 9 | 0 |8 | 60 | 70| 9 |100| 80
D | 100 |100] 9 | 70 | 0 |100| 60 | 60 | 80 | 70 | 60
E 100 [ 1007} 80 | 90 | 0 | 80 | 60 40 | 90 | 70 | 50
Mean . L . . - B - -

gean | 980 |96.0 | 94.0 |84.0 | 0 |92.0|70.0 | 560 | 92.0 | 76.0 | 68.0

Statistically : o : ’» ‘

P |- |'No | No | No | Yes | No | Yes | Yes | No | Yes | Yes
Control ’ ' ‘ :

*-:Sample:not.included'inANOVA due: to:100 % mortality
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Effects on Growth / Control Sample

Raw data are presented at the end ofi thrs Appendlx The data were found to be norrnally distributed, were
tested for homogeneity ofi variances us1ng Bartlett’s test, and found to be homogeneous It was therefore
determined that parametric. analyses. were approprlate and ANOVA followed by Dumnett’s pairwise
comparisons wereé used to determme dlfferences between growth of organlsms in stafion sediments and
the control sample. ‘ : X

Results from the analysrs whlch compared mean dry we1ghts for statlons 1,2, 3, 5 and 8 to the control
sample, are presented in Table 111 and at the end ofi th1s Appendlx o :

Ofithe five stations that did not exhlbrt excessive mortahty compared to the control sample stations 1, 2,

3 and 5 did not produce mean dry weights s1gn1ﬁcantly different from the control exposure. Only station
8 was found to be statrstrcally srgmf’rcant for average dry we1ght o

Table [11. Mean dry welght (mg) of H. azteca by replrcate chamber & growth coerlson using control

Statlon .

Replicate Control 1 2 3 5 8
A - 0.067 0.087 |. 0.073 0.053 0.082 0.039
B 0077 | 0085 | 0108 | 0.074 0.076 0.065
C 0.076 0.106 0079 | 0.073 0.091 0.058
D 0.080 0.086 0072 [ 0.083 | 0.058 0.071
E 0079 | 0101 | 0075 | 0.081 0.069 | 0.050

. Mean v : o . :

Dry We omg. | 0-076 0.093 0.081 0.073 0.075 0.057

Stat'istically : : . o S .

Fr?mffg::ttrol - ~No No ‘No No Yes
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EcoSystems Technology, Inc., Cheyenne, WY
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American Aquatic Testing, Inc.,
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Key D=dead, N= normal activity, A=abnormal activity B=no observations - -
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Freshwater Sediment Test
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l . ' Beginning Date & Time: G-3-03 [F>ec ,

Job Number: - /73 o] -o! Ending Date & Time: (0={~J3 joo -
Species: H.gztece :
Freshwater Sediment Test
American Aquatic Testing, inc.,
Observations/Live Count
' . Day ,
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Beginning Date & Time: 7-3-03 1730 .

Ending Date & Time: o =1-¢3

|- )

Job Number: /73'0/—01'
Species: H.aztcee :
- Freshwater Sediment Test
American Aquatic Testing, Inc.,
"Observations/Live Count
‘ : . Day 28
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activity B=no observations R -

Key: D=dead, N= normal activity, A= abnorma
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‘Client/Toxicant: [ 73 ) - Begmmng Date & Time: ﬁ 3~ “3 I?ab
Project | Number Oi-ol . Ending Date & Time:_[© -/ -43 loge '
Specnes " Haziece 5 - " Hatch Date:

American Aquatic Testing, Inc.

Weight Data B
A B (B-A)*1000=C D CID ClE T
weight of | weight of | dry weightof | - # of mean dry |IC2s & NOEC|
o | Pan boat boat & org..| organisms |surviving] weight |cale. weight |
_ Cone. Rep | # (9) (3) (mg) org. (mg) (mg) |
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E = Original number of organisms at test initiation, adjusted for losses. }
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BasicWT.wk3



" Client/Toxicant,_ | 1% Beginning Date & Time:_1- 2 -03 /7aq
o PrOJect’Number Oi -0}  Ending Date & Time:_i®-/-¢g /¢o-
. Spemes ‘H- GRteco “Hatch Date:

American Aquatic Testing, Inc.
- Weight Data : :
A B (B-A)*1000=C D C/D CE
: . weightof | weightof | dry weight of # of mean dry |IC2s & NOEC
| Pan boat boat & org. organisms jsurviving] weight |cale. weight
Cone Rep | # (9) {9) (mg) org. (mg)_ (mg)
A — - — — O : — ,
' B - -~ - o —_ -
Sffc CcC | — - —_ — o _— —
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4 ‘éii'e’hilTbxlcant: _\13 Beginning Date & Time: %‘3*03 175

. Project Number:___-o1~ ot - Ending Date & Time:__{0 - i-¢3 100
) Species:__©_ 4 azdecoo Hatch Date:
American Aquatic Testing, Inc.
Weight Data ' '
A B (B-A)*1000=C | - D C/D CIE
weightof | weightof | dry weight of # of mean dry {IC2s & NOEC
Pan boat boat & org. organisms [surviving| weight - |cale. weight
.__Cone Rep | #. (@ @ " (mg) org. (mg) m
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- . Client/Toxicant
.- .. Project Number:

|73

Ol-ol

- Beginning Date & Time:_7-3-¢3

Ending Date & Time:

-‘.f,Spééi,éS':'» Hazlecs Hatch Date:
SRR I American Aquatic Testing, Inc.
S B Weight Data
o A B “(B-A)*1000=C D C/D CIE
e weightof | weightof | dry weight of # of mean dry {IC2s & NOEC
'ij S . |'Pan boat boat & org. | . -organisms {surviving| weight  |cale. weight
" ._Cone Rep | # | (@ ] (9 __(mg) . org. | (mg) {mg) .
R AT ( [ poolnn| ooet33|  ©.21 o | o0.021
A B L | 000439 | 6.06Y4YSF| O .13 1o 0.0l
P(‘a’ C 3 | 00s39F posis | o0.1F . 2 |l po.0l%
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Initials T i Tl - | TH 777
_ Date /3 _9/Y a/y /2 /v
E = Original number of organisms at test initiation, adjusted for losses.
Observations: : '
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Control Sed. collection date/by: 5’—2/*05_]/, 3>~ Organism source: AR S Tnc. .

C'ohtrqi‘Sed.' sieve date/by:_ ¥ -—21_6»'&2’[ A

" Sieve size used:

_ly
N4

Sample sieve date/by:

.. Sieve'size used:____[M Z,& '

Job Number: 173“0/’0 ) Start Date & Time: Q'g’OB [ >0
Species: H.azteces End Date & Time: [0-|-23 1004
Sediment Test
American Aguatic Testing, Inc., .
Water Change Log/initial Water Readings/General Testing Information
T Testpay 1 ' 4 S 6 Z 10 .l 1 14
Morning change(time) l093© S0 "6-32-0 03%0 0720 (430 |09/ OLOOCTUS 0F30 [0 Ze [Iooo (0130 (0800 . [O94E
D.0. mg/L T S (20 [77 [ €5|1F2 [TY9 | Qe[RRI X, (X9 [8.* X7 R (IS
pH H jgo [ ¥4 [ 2915333 [ F21C2 82y [5/ [0 [l [5d [5.2
Temp. (C) _ 210 QU0 M0 | RIo| 2247230 |ALo | 228127257 53200230 (23322 § 225 (22.5
Initials M ne Wy &7 | gp (" [T [ xp [JE %C ™ | [ 3P | T |
Date Glz 5] lals O%Q%qﬂq& 9/a Al AN [T ]a/s 4]« [R]Is AV [T
Afternoon change(time)|[j 325 [/ #3000 [[§62 | /630 I~ [l6lq Y&io [JGja 100 [i73a [1FSe]isfas [ Tie [0 <
‘ D.0. mg/L 24| F €T XR3¥_ 18 ¢ FG 1Y [ F.2[F2 e S 82 [Tl %) [¥.e |24
pH S FZT [ [ 83| K312« 17. 6 12.€ 7.6 R0 %9 | %9 7.7 7.9 | 5-0 |
Temp. (C) SRS 22009220220 123.5(22.0122.522 . 527251325 33.5(22 0|28 .5 [ 334
initials o T | J- [ GF 7R (A PR - | JC [P | ;o ma- o)) | op
Date 3 19y (s [ Wl R [7/819/9 [3/cc[7/0c [ AT 93 [ 2)q (%/rClage | 9/
, Test Day 15 16 [ 17 18 19 20 21 22 23 [ 24 25 26 27 | 28
- Morning change(time) |30 03006 |20 793¢ (o145 0430 (930 030 0830 [ fooo [fooe DReO HI190
D.0. mg/L 182 [e6 |25 24177 (g0 [0 3 [K§ [8%x 88 [ 2.¢ (¢
pH QL 82 (/129 Qo4 2900k 6 |36 (33 [ ZY[QQ
Temp. (C) 22572 0| AR C| 23,2225 | AAO|[I2.0[37 0 [22.9 [22.0 | 320 | 23,0 ]22.0
Initials” ok | 7e Qy | T¥ |30 | g e | & TR T | w0 T -2 N (ol
Date h%l 29 ;é@g%ﬁ% é@ o4 %g 1900 9b3 [Ghg #4 LIEY
Afternoon change(time)|[[7.6v %00 . [z232 [/930 [ 70 2250 1‘-‘@%0' 12| (X200 Roew [{eco  [[F20 ] 1800
D.0.mg/L S 24,9 lad | KL 179 138 273 53 1&8F (87 %% €5 | 27
____PpH 2 1.3 [ 29 [ 28 (%S [3Y [ 33 |37 76 1 |~ 2o
- Temp. (C) 1.0 1226 X3.0(543,0 127 © [22.0 |2#.0 [22.0 22O 172 0 h2.© [32.0 | 322
__Initials” Ny |y TR, [ Y %), o 1D (WP (™ | AL nC Wl e W
Date 9 1131 q/14 | o7Pwiogo4 |9/22| sbd |9lad 19125 [Gle~ (7 (4124 [S9(= |9/, 61

. Test Chamber size: 3¢ m /

Test organism Lot number: - é3°’ :

Number of animals' per chamber: [O

Food Type: YeTv—

Frequency of feeding: I xa 4245

Test Volume of sediment

Test Volume of water:

100 ~ / -

125w /.

Test Duration: g.,y Ja

v S
I 4

) 30
Test Temperature Range: 2317 )¢



' , ..Ciie;_r]t/TQxiéant’:
-7 Job:Nurber:_-

Species:__

173

Ol-oi-

- Hf‘ﬂi'feca L

Beginning Date & Time: 9-— 3 & 3 [#3e
" Ending Date & Time:__ If) ~i-o3 icoo

Freshwater Sediment Test

- 77 American Aquatic Testing, Ing.,
) ©° . .Physieal / Chemical-Parameters
o R T “Day
-7+ | Parameter | Concentration]| 0 .| 1 2 3. 1 4 5 6 7. 8 9 10
T Comio 2281330 (725 140] 72 0|22 5[ 9R.5 . 5 |22.8 |20 pa.o
- [Sied 225133022 5] 22.0[22.0(22. 312201925 22,0220 (N0
T | Siped 225123 .0[22.5| 110|722 0|22.0[22.2 |23.5 |22.0}22.0 |33-0
CE | Sitel 122.5719).0 1220 172.6]22.0|2Z.0|32--(22.0 |22.0/22.0 {330
‘M| Sited [22.5132.01220122.6122.0l22032-0lRn.0 |22 0|20 (330
P 1 SiteS 122,523 012201 17.6[22.0(22.0[32.oBR - O |Z2.0|22.0 | 3}.v
LS itel (22,5193, 9122022 .0 22.0|22.0|22.0 220 [22.0|220 | 320
(C) | SiteZ [28.0|22.017220129.0122.0022.0{32.6 |R.O|Z2.0|2-C|23).»
| SiteZ |23.0132. 0|77 0|970| 22.0/22.¢|22.2|32-0 |22,.0|22.0 | 2.0
.| Sited (230 39.00720122.6]27.0l22.052.0 |70 1Z22.0[220|32.»
L pSatelo (2303201 22,01 27201 220l 22,0330 ARO[ 22, 922.0(3J 0
~Cowol [3,9 A3 (2.5 172 [ .{]e.y 67 68 167112 44
Sitel |6, |6.C| 73177 | 2.31€ 773 |*\ |72.3 115 |72
- Sited €7 | F| 78| M | Z31C.7[7¢ |[+2 |72 |35 | Z]
loissoved | Sipe 3 IS5V (€3 172 16 | 67162 164 by [G,0 [t-C [§ |
oxygen | St |52 €0 |9\ Gy | 726,870 [0S 7.0 14 | 7o
| SiteS ST Lo |02 147 | 72lC 716 |6-F (€. 3.2 | Fe
mo). | SHeé 5.8 12|73 2.3 7.216.5 6.8 |+ 6.8 |12 | £9
Site? sl | -2y 70| 2 es 7.0 |+ 6.7 [ F2 | €4
Sireg IV 1 €S| 1.3 1.0l 7,368 |70 |X-D % |33 |Zo
539 1S.0 | 3| 23|1.017.3|6,5 |7.1 | X0 6.9 |}.S | 71
Sitere S;0 [ €2 1772 13268 [ 7] | +to |62 |1 ]| 22
~Control - |7.€ | L. 51FS 771 “7.% '7,3 7.6 1395 [7-8 |50 z9
Sn*CJ 765 ‘-? q‘\a .7:7 7'8 ‘7bq 7&£ q‘% 71{ ’?\‘K 7'2
L Sited |79 1710 (12779 (7.4 75 |+3 |2.X [+ | 22
Site3 174 €. 9106 | 72778 2.9 |74 |36 2.4 |+ | 24
Sited 3.3 | Zo |l F| 2|28 2.9 174 |3 2-¥ T.5 | 27
pH | SireS 172 [F.0 | T |90 \72Z 7.4 7.4 [ %6 27 3.8 | 27
- LSt 72 1AL AR | TS 7.4 17s |13 7.7 13X | 27
Ll Sited P2 P2 [AY | WA 7Y (7.5 (33 (7.8 | T3 | 23
1S ed 12 2 [ WH | 1T 7.8 2.8 [ ¥3 | 2.8 78 | 722
S54e9 |72 22133 | V] 19128 1285 1= 7.9 |35 | 2¢
Sigete TLU 1A 213 | QO AFF.s 748 133 17.7 135 929
Initials -~ [4n KD [\ FE 138 23 WO 2h 40 90
_Date  [9/5 |7/ Tql5." 9}'_7({ /3 17978 1779 15\ {7/ 1] [a)3
. (umhos) |l Alkalinity (mg/L) | Hardness (mg/L) || Ammonia (mg/L) COmments:@Day 7
Concentration ; Initial_| Final | Initial | Final_|[ Initial | Final ’
Control 1380 | L0 |0 | gfe i2o Jo, 0¥ |0 . 6C
Sitel dlo |70 [F0 |70 {Juve |O.o¢ |0.02,
Site ) s |40 [Fo %0 1lo0 [6.00(p. ¢ -
L Sited | 25 6o [Fo- |80 100 [0.1D |0, 00
Sited 35 169 o [0 | 9o |0,00[pi00
S:9eS | Bs |F0 |60 [Fo | gc |0.13(C.01
Sited 12t 6% 6o |29 | 9o lo. 13 |0.03
S/ited 242 |835 [P0 170 | ¥C lico [0.1€ 0.0
Site’ o 7O 20 19C [jeo [0,15 [0.02
Ste as ™70 (9o | ¥O o [0.23 (0,02
S,4€ /612 xS [ <o 1 8O Jicd 10.09]0,02]
Inftials [ 0 20 (2 D Ry D PRy
FWSEDPAR w3 Date ﬂ!ID ?] Io / 10‘7 L ?ZZ - ]‘f[l . __




a3
- Job Number:

73

ol -0

T

spoces_ H. azfece

L Qégi““ing'Date & Time._ - T -3 cel 173e
~ EndingDate & Time:___ /0 ~ [~ 3 1000

Freshwater Sedimeht Test .
American Aquatic Testing, inp.,

.. " Physical / Chemical Parameters

Day -

s Parameter.

Concenlralion

kol

3 i

i

- FE

V7

18:

CH

<] Contiol:

‘2-2,('. 9;

W

[

22.4123.0

22

\S t;g") 2-2‘0

ooo j

21 . 2.

2.5

<

22.0

3. e

2.2:S

23-

<2

Sfed

22 .0._;};1-

295

.

225

23.

o

S/4e3 |

22,3

2.0

22.57

o

v Em-—

=S ey

SEERpE | 1

2Z .51

1. 874§ |

22.512

Sited

SffC? k

22.5

225

A1

S.te &

122.-57

93‘; ?_’LS};_.) ‘22-\0 9’30
33.01725123.olz2.0]33 . «
3.0 2250 0l2201 2.«
23 5

-e|22.0
21220123 -«

TRHeT

ole(e|ejoleiele

N
N
{

33

| S/telo

o |v
b oA

e i®

| Dissolved
Oxygen

| mgny

. Confrol -

RS

S*olg e o jo |o v 18

KA

i

S/tel

OS>

clof”

P

P~

Sitex

A9

'ﬁﬂQ§§3§§§§§§

N[N N

-

Site 3

2

“

SideH |

-

&Fhw

SI-{C‘; B

o\ Y

i~

P

-

'[\/‘U\g\?\ d
o

S te &

5 SN )

N
X - IN
RN

o

~

NS C

~NJ

S f'fC:‘z .

0RO

PRI X OV

WNNNANNN v

DO

-

N
0

S/4e 8B |

(-r

o

L] [y

—~ie

hY

-

N
;sjdw'{‘pc PMWU N

h

NN
o Lo | o Nyl PR e

- Siteq |

NN

S RRRRL

AL

N

\

Uile (o RPN

NN oo

~

N
O

S/te lof

“ples o[
RN

[0 O N

<

o

. pH

- Control . .

3is

Cn

NS

:

;

1Site

5

1

24

N

cE

A
o

Sl'fe PR

-
i L

S

NN

ONPd P9 I feef ©

A s

S/4ed

RNNN

ASESS

SRR kg

0
>

-

SNNREKEERE £l

~

INGR

a

SiteYy

.

)
o

A

W'\“’Qj

NS

‘ ‘-S.I.'feg--'.

« e

N L

- e
1]

o
NN

h

| Site7

Dol

Sitek |

NN N N
MW AR PN

rdob

9
AURY
Ny

-

W O

S/‘)‘C 9 '

A A s

NG

hgjbg'

a
rﬂ

7-8

NS R

AR

OURQN QR MY

S:telo

Mn\Sle

k-

NS

773

SSEES

MRS

04 /00~ 0 10 Jod N

S
i

-

4]

MRS

-

WIN NN T I N
o) N [0 oy B NMK&NNJ’

N

FWSEDPAR w3

Initiais ..

o

R

B

Date -

N

2

;%72
7777

e
a/>1

)
24

R

g[3 3]

23 ‘z‘%{z

Ry (mg/t)

Ammonia (m

__ Concentration] -

Confrol

A initta)
© N

Final

_Initial

Hardness (l_ng[!.)

Final

Initial

)

Final

Icomments: (D Mk, ., 14 _

éuqat

S, tel |,

50

=N E

AN

L/

P

S/1€S |

"f\

S"‘)‘e{

Site ¥

S/t &

S.te9g

Site ol Zof

Initials

Date

)




|

73

Sycol

Concentratioh]

. FHE Beginnin‘gDate]& Time: . 9-3-03_ 172>

Ending Date &Time ¢~ / ~o3 (900 ’

" Freshwater Sedifment Test =~
- Amerlcan Aquatic Testihg, Ing., . -
Physical/ _Cheﬂmig:alk Parameters. -

23 (29 125 [

Day ..

I“Control

|

230 |dd2]

T 29

Sl‘l‘el s

23.0P20 1920 oy,

13:0

Q

22.5 120 (320

-0

©

N0

] S,’*e‘.‘aﬁ’. 2.6
2O

2.0

130 |
Sr/te 3. 2251 2.01 20 23.0 |
ScteY: 22 5220 | A0 A3.0 .
S;#e S +20.197 £192.0 | 220

330 |

225120 720

23-9Q

225220 |20

B0

12.5[2>0 |20

2250 (220

URR BB

R

Control

220 |22-Q| 22.0

MALSIE
gPP

| Dissolved
Oxygen

] tmohy)

1. Sctel |

555 (91 169

5

LY 163 |59

1% 1oz |62

Site 3

152150 $Hl

Site Y

o Z 16 (D '

9@%??
ool

Site S

_S/tel.

16D
Alo.o le.t. [ (oD
: 159

oDl Lufor e Ml (it fele o fe [efe o]}

- Site F

2o

- SHed:

160 154 ol

. Site:

Sf‘/equ'.

O OOV L] 5] -5 (%

1D, - Ql

/o

% A AL AR A A LS

e\ b2

N o O o
%m«mpﬁm4%%wwkk¥¥3~&ﬂ

o

S
S R FEPEITI0OE Rlolt oo

pH

-~ Conttrol . .|’

©

0
A
5[ o4 9.5 |

?()' N
w

- Sited |

iR
A8

R %\3 -?'j; «""

Sited

Rl sl E2

“ ==zl O |~
TP
LTI Do AT

S./te

Sise

Il

O 1l | 52

'8
"lﬂ g0 |39

S/E'/-C'

<]

- S/t

T [ 35

ruypy eI NPT e
Loy | &R

&l

.3

Site

7 e 5

Gl

11913z | £o |

1z

‘L Sf‘l‘fg

Y ;
e

Al Al
Ry

1

TV 1%0 | <o
3
|

A 139 1 =8

R === <=0 [~

I
EOREIS

AV R AGRIRORRISY

- J/te

/0.

A 15 13T

IR BIRNETS |

FWSENPAR wk3

Initiais.

IR [ [P
QP 5 P 1955

LR (RO b
\
)

P
S B
b

L

|___Date

q},,g

/A
rab1

Concentration

~Cond_(umhos) | Alkalinty (mglL)

Hardness (mg/L) i Ammonia (mg/L)-

Control

550

“Ripal { Initiat | Final

Inittal | Final

B
=2

Final

omments:

QIO = as
A va L) 7

Sitel 220
Site 2 1320 |

-

@C(»;.J'vcj;v;fl “n (/“7 &y

Slfe 3. 38\0

V) ol Denout TIERL

TN

Sites I3]0

" NoT(AUBARD P/

S.4e6 | K|S

5 te 3'].3

S+eq 1325
S tes0 1210

initials

) T

1 oate

| IR
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- STATISTICAL DATA FOR Hyalella azteca 28-DAY

. USING CONTROL SEDIMENT



Qtéb Me’t‘als"H azteca 28d S }rv date 09/03/03 . :
File: , :;7§ Transform ARC SINE(SQUARE ROOT( ))

Matteo Metals H. azteca 28d surv date 09/03/03

File: d: \toxstat\1730101h asu- N Transform ARC SINE(SQUARE ROOT( ))
‘ ' SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2
‘GRP-'IDENTIFICATiON . VARIANCE - 8D " SEM . C.V. %
1 Control '0;005' 0.073 0.033 5.28
2 SITE 1 .0.008" . 0.089 0.040 6.63
3 SITE 2 1 0.019 .0.138 0.062 10.44
4 SITE 3 0.014 0:117 0.052 - 10.00
5 SITE 5 ©0.028 © 0.167 0.075 ' 12.94
6 SITE 6 0.052 0.228 0.102 22.53
7 SITE 7 0.024 0.155 0.069 18.26
8 SITE 8 . 0.017 70.129 0.058 10.03
9 SITE 9 0.041 10.203 0.091 18.81
10 SITE 10 1 0.036 0.190 0.085 19.31



Mattéo Metals H. azteca 284’ survl “date 09703703 |
Q’le-- d \toxstat\1730101h asu: .. Transform ARC SINE(SQUARE ROOT(Y))

apiro - W11k S test for normallty

0.974

o
1]

=
]

0.935

Critical W (P
Critical W (P =

Data PASS normalityaﬁést:atfﬁ;d;ﬁifiéVéig.Céhﬁihua;ahaIYSis.

Matteo Metals H. azteca 28d surv date‘09/03/03
File: d: \tOXStat\l730101h asu "‘\ Transform ARC SINE(SQUARE ROOT(Y))

Bartlett's test for homogenelty of varlance
Calculated Bl StatlSth =: 7. 53

Table Chi-square value '21.67. (alpha
le Chi-square value 16w92 (alpha“

Data PASS Bl homogeneity testxat~Qﬁdifiayéi;JCQntihua analysis.



Matteo Metals H. azteca: 284" surv date;,b_03/o3 T :
File: d: \toxstat\1730101h asu  .Tr ~Sform ARC SINE(SQUARE ROOT(Y))

SOURCE " DF
Between 9

Within (Error) 40

Critical F value = 2.12. (o 05 9 40)"

Since F > Critical F REJECT Ho;ﬁAllQequalphfL‘w

Matteo Metals H. azteca 28d surv date 09/03/03

File: d:\toxstat\1730101h. asu o Transform ARC SINE(SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 1 OF 2 . '; _ Ho: Control<Treatment
. , _ TRANSFORMED MEAN CALCULATED IN :
GROUP IDENTIFICATION .- MEAN ORIGINAL UNITS T STAT SIG
‘1 Control 1.379: 0.980 :
2 SITE 1 11347, 0.960 0.330
3 SITE 2 1.318 0.940 0.618
4 SITE 3 1.169 0.840 2.132
5 SITE 5 1.290° 0:920 0.906
6 SITE 6 1.012 0.700 3.721 %
7 SITE 7 0.848 . 0.560. 5.390 «*
8 SITE 8 1.286 0.920 0.948
9 SITE 9 1.078 0.760 3.060 *
10 SITE 10 0.983 o,sso 4.020 *

Dunnett table value = 2.51 3 a(l Talled Value, P=0.05, df 40,9)

Matteo Metals H. azteca 28d surv. date 09/03/03

File: d: \toxstat\l730101h asu ' Transform: ARC SINE(SQUARE ROOT (Y) )
DUNNETT'S TEST - TABLE 2 OF 2 , Ho:Control<Treatment
NUM OF Mlnlmum Sig lef of DIFFERENCE
GROUP ' IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Control 5
2 SITE 1 5 0.145 14.7 - 0.020
.3 SITE 2 5 0.145 14.7 0.040
4 SITE 3 5 0.145 14.7 0.140
5 SITE 5 5 0.145 14.7 0.060
6 SITE 6 5 0.145 14.7 0.280
7 SITE 7 5 0.145 14.7 0.420
8 SITE 8 5 0.145 14.7 .0.060
9 SITE 9 5 0.145 14.7 0.220
10 SITE 10 5 0.145 14 .7 0.300



‘L‘E: Matteo Metals H azteca_ 28d.‘sur
E: - d:\toxstat\1730101h:asu .. L ’ L
TRANSFORM: ARC SINE (SQUARE ROOT (Y) ) N e NUMBER .OF: GROUPS - 10.

GRP IDENTIFICATION" REP

1 Control = 1 1.
1 Control - 2 0,
1 Control 3 - 1
1 Control 4 1
1 Control 5 S
2 SITE 1 1 1
2 SITE 1 2 0.
2 SITE 1 = .. 3. 07
2 SITE 1 4 1
2 SITE 1 5 1.
3 SITE 2 - 1 1.
3 SITE 2 2 1.
3 SITE 2 3 1.¢
3 SITE 2 4 0. :
3 SITE 2 5 0. 800¢ 1.
4 SITE 3 1 0.900 L
4 SITE 3 2 . 0.800 JED: ,
4 SITE 3 3 : 0.9000 - 1:2490
SITE 3 4 ~.0.7000 0029912
‘ SITE. 3 5. ~.0.9000 1.2490
5 SITE 5 1 +1.0000 71,4120
5 SITE 5 = -2 - 1.0000° 14120
5 SITE 5 3 0.8000" 142071
5 SITE 5 4 ©1.0000 14120
5 SITE. 5 5 .0.8000. - 1.1071
6 SITE 6 1. 1.0000. -1.4120
6 SITE 6 . 2 70.7000 .0.9912.
6  SITE 6 3 -0.6000. -0:8861
6 SITE 6 4 “.0.6000 - 0.8861
6 SITE 6 5 70.6000 ©.0,8861
7 SITE 7 1 0.7000 ..0.9912
7 SITE 7 2 . 0.4000 0:6847
7 SITE 7 3 0.7000 ©0.9912
7 SITE 7 4 0.6000 -0.8861
7 SITE 7 5 0.4000 . 0.6847
8 SITE 8 1 1.0000 ©1.4120
8 SITE 8 2 1.0000 1.4120
8 SITE 8 3 0.9000 1.2490
8 SITE 8 4 0.8000 . 1.1071
8 SITE 8 & 0.9000 1.2490.
9 SITE 9 1 0.6000 10.8861
9 SITE 9 2 0.8000 1.107%
9 SITE 9 3 1.0000 . 1.4120
9 . SITE' 9. 4 0.7000 10.9912
’ _SITE.9 5 0.7000 0.9912
SITE 10 1 0.9000 ©1.2490
10 - SITE 10 2 " 0.6000 0.8861
10 SITE 10 3 ©.0.8000 o 1.1071
10 SITE 10 4 1 0.6000 0.8861
10 SITE .10 5 - 0.5000 0.7854
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Matteo Metals H. azteca 28d grow. date 09/03/03 .. . ;
.ye: D:\TOXSTAT\1730101H.AGR Transform NO TRANSFORMATION

SUMMARY - STATISTICS ON TRANSFORMED DATA TABL,

GRP IDENTIFICATION N MIN | MAX R

Matteo Metals H. azteca 28d grow. date 09/03/03 _
File: D:\TOXSTAT\1730101H AGR Transform: NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 Of 2.

GRP IDENTIFICATION VARIANCE SD SEM c.v. %
Control 0.000 0.005 0.002 6..82

Q SITE 1 0.000 0.010 0.005 11.03
SITE 2 0.000 0.015 0-.007 - .18.56

4 SITE 3 0.000 0.012 0.005 16.32
5 SITE 5 0.000 0.013 0.006 '16.70

6 SITE 8 0.000 0.013 0.006 22.23



Matteo Metals H. azteca 28d grow. date 09/03/03 " "
File: D:\TOXSTAT\1730101H.AGR : Transform NO TRANS

piro - Wilk's test for normality

D= 0.003
W= 0.978
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

Data PASS normality test at P=0.01 level. Continue ahaly5i$;T L

Matteo Metals H. azteca 28d grow. date 09/03/03
File: D:\TOXSTAT\1730101H.AGR Transform -NO TRANSFORMATION

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 3.80

Table Chi-square value 15.09 (alpha
le Chi-square value 11.07 (alpha

Data PASS Bl homogeneity test at 0.01 level. Continue ahalySis.



tteo Metals H. azteca 28d grow. date 09/03/03
5e: D: \TOXSTAT\1730101H ‘AGR Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF Ss MS F
Between s 0.003 0.0l s.os2
Within (Error) 24 ' 0.003 1foﬁodov

Total 29 0.007 - T

Critical F value = 2.62 (0.05;5,24)
Since F > Critical F REJECT Ho: All equal

Matteo Metals H. azteca 28d grow. date 09/03/03

File: D:\TOXSTAT\1730101H AGR Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 1 OF 2 E .Ho;Control<Treatmént
. TRANSFORMED ~ MEAN CALCULATED IN .
.)UP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 Control 0.076 0.076.
2 SITE 1 0.093 - 0.093 -2.277
3 SITE 2 0.081 . 0.081 -0.759
4 SITE 3 0.073 0.073 '0.407
5 SITE 5 0.075 0.075 0.081
6 SITE 8 0.057 0.057 . 2.602 *
Dunnett~tab1e value = 2.36 (1 Tailed Value, P=0. 05, df 24, 5)
Matteo Metals H. azteca 28d grow. date 09/03/03 - '
File: D:\TOXSTAT\1730101H AGR Transform: NO TRANSFORMATION
DUNNETT'S TEST - TABLE 2 OF 2 HO:Control<Treatment
| : NUM OF Minimum Sig Diff % of = DIFFERENCE
GROUP IDENTIFICATION REPS A (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Control 5 _ :
2 SITE 1 5 0.017 23.0 -0.017
3 SITE 2 5 - 0.017 23.0 -0.006
4 SITE 3 5 0.017 23.0 0.003
5 SITE 5 5 0.017 23.0 0.001
.s SITE 8 5 0.017 23.0 0.019



LE: '~ Matteo Metals H. azteca 28d grow. date 09/03/03

E: D:\TOXSTAT\1730101H.AGR 3
"TRANSFORM: NO TRANSFORMATION ' NUMBER OF GROUPS: 6
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 Control 1 0.0670 - 0.0670
1 Control 2 0.0770 0.0770
1 Control 3 0.0760 0.0760
1 Control 4 0.0800 0.0800
1 Control 5 0.0790 0.0790
2 SITE 1 1 0.0870 0.0870
2 SITE 1 2 0.0830 0.0830
2 SITE 1 3 0.1060 0.1060
2 SITE 1 4 0.0860 0.0860
2 SITE 1 5 0.1010 0.1010
3 SITE 2 1 0.0730 - 0.0730
3 SITE 2 2 0.1080 0.1080
3 SITE 2 3 0.0790 0.0790
3 SITE 2 4 0.0720 0.0720
3 SITE 2 5 0.0750 0.0750
4 SITE 3 1 0.0530 0.0530
4 SITE 3 2 0.0740 0.0740
4 SITE 3 3 0.0730 0.0730
‘SITE 3 4 0.0830 0.0830

Q SITE 3 5 0.0810 0.0810
SITE 5 1 0.0820 0.0820

5 SITE 5 2 - 0.0760 0.0760
5 SITE 5 3 0.0910 0.0910
5 SITE 5 4 0.0580 0.0580
5 SITE 5 5 0.0690 0.0690
6 SITE -8 1 0.0390 0.0390
6 SITE 8 2 0.0650 0.0650
6 SITE 8 3 0.0580 0.0580
6 SITE 8 4 0.0710 0.0710
6 SITE 8 5 0.0500 0.0500

— ae me e e e ae e = e e e e o e et r e e e e v e e e e em = = e - = — -
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REPORT CERTIFICATION

The following report titled “THE LOUIS BERGER GROUP, INC. MATTEO IRON AND METALS
SEDIMENT TOXICITY TESTING — Chironomus tentans” is an accurate and truthful representation ofi
the toxicity testing which was performed by American Aquatic Testing, Inc., located at 1 105 Union Blvd.
Allentown, Pennsylvania. We firrther certify that we have personally examined and are familiar with the
information submitted in this document and based on our inquiry ofi those individuals immediately
responsible for obtaining the information, we believe the submitted information is complete as presented.
We are aware that there are significant penalties for submitting false information.

Christopher J."Ng
- President, Labog

i AW 7o

Tarmo Pallop
Vice-President, Laboratory Manager
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MATTEO IRON AND METALS SEDIMENT TOXICITY TESTING — Chironomus tentans

INTRODUCTION

During the month of August 2003, sampies of; sediment were collected from the Matteo Iron and Metals

facility and surrounding area in Gloiicester County, New Jersey._These sediment samples were used to
perform toxicity tests to determine ifi the tested matrices represent a significant threat to potential receptor
organisms. ' :

The sediment samples from the study area were delivered to American Aquatic Testing, Inc. (AAT) and
evaluated for toxicity using a 20-day solid phase exposure with the midge Chironomus tentans [1].
Following the exposure period, surviving test organisms from the sediments collected in the study area
were compared to a control set tested under similar conditions using sediment ofiknown environmental
quality. The endpoints used for determination ofi an impact in the midge exposures were mortality,
measured as mean survival, and growth, measured as mean dry weight.

MATERIALS AND METHODS / Chironomus tentans

Surface sediment samples were collected at stations adjacent to the Matteo Iron and Metals facility in
Gloucester County, New Jersey. Station locations were selected to represent areas that may have been
impacted by the facility’s operations. Sediment samples were also taken at stations in the surrounding area
for the purpose ofimaking reference comparisons.

Preparation of sediment samples for testing

The sediment samples collected on August 18, 19 and 20 2003, were transported to the Severn Trent
Laboratories facility in Edison, NJ and picked up by AAT personnel on August 21, 2003. Samples were -
collected in 2.5-gallon high-density polyethylene (HDPE) containers and transported on ice. Upon arrival
at AAT on August 21, 2003, the samples were refrigerated until being used for testing on September 3,
2003. These samples were not altered other than to remove large debris and organic material (larger than
~3 c¢m) before testing.

Control sediment used to assess the health ofi the test organisms used for testing was collected from the
Spruce Run Reservoir in Clinton, NJ on August 26, 2003 and was screened on-site using a #18 mesh
screen to remove large debris and indigenous organisms. Screened sediment was placed in a five gallon -
HDPE container for transport to the laboratory and refrigerated until used for testing on September 3,
2003. Control sediment was analyzed for grain size, and total organic carbon (TOC) by Severn Trent
Laboratories in Edison, NJ. The results of these analyses are included in Appendix A.
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’

Test orgariisr'ns

v Study chironomids (Chironomus tentans) egg cases used to supply larval test organisms for the study
were obtained from stock cultures maintained by Aquatic Biosystems, Inc. of Fort Collins, CO and were
received in-house on September 3, 2003. Prior to testing, the organisms were held under conditions
similar to that which they would encounter during the test (see Table I). The midges were not fed prior to
test initiation. At the beginning of the 20-day exposure, the test organisms were <24 hours old. The age
group used to conduct this test did however fall within the acceptable age range for this procedure [1].

A reference toxicant test using potassium chloride was conducted concurrently with the 20-day exposure
to assess the sensitivity of the lot of organisms used in the sediment test. The 48 hr LCso produced was
2301.1 ppm. This test value falls within the range of the data set AAT is currently developing for this
species. A copy of the raw data is included with the other raw data for this test in Appendix A.

Experimental procedures ,

The entire sediment exposure series for this project consisted of ten sediment samples from the study area
and one of control sediment from Spruce Run Reservoir. Test chambers (300 mL tall form borosilicate
glass beakers) were filled with 100 mL of sediment. 175 mL of test water was poured over the sediment
gently to cause minimal disturbance. There were five replicate chambers for each station treatment. Test
chambers were allowed to settle for 24 hours prior'to test initiation.

After the settling period, the overlying water was siphoned off and fresh water was introduced, using a
small, round HDPE disk suspended over the sediment to deflect the water flow and minimize disturbance
‘to the sediment. Water quality data including alkalinity, ammonia, conductivity, dissolved oxygen,
temperature pH, and hardness were measured initially on composite water samples from all samples,
prior t0 the introduction of test organisms, and at the end of the 20-day exposure for each sample and the
control. Conductivity was also measured at 7 and 14 days in all samples and the control. The dissolved

oxygen, pH and temperature were also measured initially and every 24 hours thereafter for the duration of
the exposure for each sample and the control. :

The exposure period began by placing 12 randomly selected test organisms into each chamber. Care was
taken to ensure that the organisms were released beneath the surface of the overlying water to keep air
bubbles from forcing the organisms to the surface. Test chambers were fed once a day during the

exposure period with a slurry of dry fish flake food and deionized water to deliver approximately 4 mg/L
to each chamber. Test conditions are summarized in Table 1.

Observations were made and recorded for each chamber each day during the exposure period to assess
organism health. Observations included the number of organisms dead, swimming, on the surface of the
sediment or on the surface of the water. Dissolved oxygen, pH and temperature were measured and
recorded each day from a new replicate chamber for each sample and the control. During the 20 days of
“the test, each chamber would be used for recordings four times. 150 mL of the overlying water was
siphoned off twice a day and replaced using reconstituted water as a measure to maintain sufficient

dissolved oxygen levels. Care was taken to minimize disturbance of the sediment during water renewal
by using the small HDPE disc.
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At the end. of the 20-day exposure the final alkallmty, ~ammonia, conductivity, hardness, dissolved
- oxygen, pH and temperature were measured, and the test chambers were prepared for the removal ofitest
“organisms. With the overlying water present in each chamber, the top 20% ofisediment was gently stirred
“into suspension. The slurry was then poured into a #60 mesh screen (250 pm) and rinsed in a shallow pan
ofl laboratory water to remove the finer grains ofi the sediment. Sediment remaining in the sieve was
placed into a second shallow pan ofiwater over a light table, and carefully sorted to find the surviving test
organisms. Using additional laboratory water, this process was repeated. two or three times for each
_ replicate until all the sediment had been inspected. All surviving organisms were transferred to a 30 mL

soufflé cup for live count verification'and preparation for weight determination. Pupae were counted for -
: surv1val purposes, but were not included in the weight analysis.

When all test chambers had been sieved and the number of survivors- verified, the test organisms were
sacrificed using ethanol. The test organisms were then placed on tared aluminum weigh pans, which had
been initially dried and weighed on September 23, 2003, dried for six hours at 105° C, and then

- transferred to a dessicator to cool before dry weight determination. Final dry weights were recorded on
September 25, 2003. :

Data analysis

.. Data analysis was performed following procedures published by the USEPA [1] using the Toxstat [2] data

. analysis software. Survival data, in the form ofiproportion ofisurvivors in each chamber, was transformed
by arcsine squareroot and then tested for normahty using the Shapiro-Wilk’s test or the Chi-Square test
and for homogeneity ofi variance using Bartlett’s test, as appropriate. Analysis of variance (ANOVA)
- followed by Dunnett’s a posteriori pairwise comparisons or Steel’s Many-One Rank test, as appropriate,
to evaluate differences between stations and the control sample.
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Test type;

Temperature;

Light quality;
“Light intenéity‘;

Photoperiod; . |

Test chamber size;
Sediment volume;
Overlying water volume;

Renewal;

- Age of test organisms;

Number organisms / container;

- Replicates;
Feeding;

. Aeration;

- Overlying water;

Test chamber cleaning;

Overlying water quality;

Test duration;
Effects measured;

Test acceptability;

TABL‘EVI:'Summary of Conditions for Chironomus tentans Toxicity Test

Whole sédiment, static, daily renewal
23.0 +/- 1.0°C

Wide-spectrum fluorescent iliumination
50 - 100.foo‘t-candles

16 hours light, 08 hours dark

300 mL high form borosilicate glass beakers
100 mL / replicate |

175 mL / replicate

2 volume exchanges per day

<24 hours

12

5

4.0 mg flake fish food / day

None unless dissolved oxygen concentrations
< 2.5 ppm, then ~ 100 bubbles / min.

| Laboratory reconstituted water

Only if necessary

D. O., pH and temperature daily§ alkalinity,
ammonia, conductivity, hardness & pH at
beginning and end of test, conductivity @ 7, 14,
21 days :

20 days

Survival and growth as mean dry weight

Minimum control survival 70 %, minimum

- dry weight 0.6 mg
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RESULTS

Eﬁ’ects on Survzval / Control Sample

, Raw data appear at the end of thlS Appendix. Data were arcsine square root transformed. The data were
“found-to be normally distributed, were tested for homogeneity of variances using Bartlett’s test, and found
- to be homogeneous. It was therefore determined that parametric analyses were appropriate, and ANOVA
. followed by Dunnett’s. pairwise comparisons were used to determine differences between survival of

. organism's in station sediments and the control sample.

Results from the analy31s whlch compared survival in station sediments with survival of organlsms
exposed to the control sample are presented in Table II and at the end of this Appendix.

" Of the ten stations in the study area, station 4 caused 100% mortality and was eliminated from analysis.

Stations 8 and 9 did not produce mortality statlstlcally different from the control exposure. Chironomids
exposed to sediment from stations 1, 2, 3, 5, 6, 7 and 10 had significantly less survival than those exposed

‘to the control treatment, and were not included in weight determinations.

It should be noted here that the recommended minimum control survival for chironomids in a 20-day
exposure is 70% and this data set produced control survival of 66.7%. This decreased survival in the

- control may be an artifact of the handling procedures of the newly hatched test organisms during their

placement into the test chambers. Since the <24 hour old midge larvae need to be sorted under a
dissecting microscope to facilitate their removal from the egg case debris, they are not placed in an
interim holding vessel prior to introduction to the test chambers. They are placed directly into the test
exposure chambers and this limits the amount of observation time to replace those individuals that may
have been adversely affected by handling. As the survival rates. for the station samples are markedly

lower than the controls, this slight depression in the control survival does not appear to have any adverse
impact on the data analysis. '

Table I1. Percent survival of C. tentans by replicate chamber & survival comparison usmg control sample
' Station

Replicate | Conol | 1 1 2 | 3 [ 4| 5 | 6 [ 7 1 8 [ 9 [ 10

A 583 | 50 |333] 0 | O 16.7 | 333|167 | 50 | 83 | 16.7
B 667 | 50 | 83 | 167 ] 0 25 | 583 83 | 75 | 417167
| C 58.3 | 33.3 | 16.7 0 0 50 0 83 | 5831|583 ]|41.7
D | 75 0 66.7 0 0 16.7{ 50 | 16.7 | 100 | 66.7 | 8.3
| E | 75 0 : 0 8.3 0 1671 25 1333 (166713331333
- Mean v .
survival | 6671267 25 | 5 | 0 | 25 |333|167| 70 | 417|233
Statistically : o
D'Fffgfﬁ'“ - | Yes | Yes | Yes|Yes | Yes| Yes | Yes | No | No | Yes
Control

*ZSample:not included in ANOVA due 1o 100 % mortality
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| ','Effects bn :Gro‘wth / C'on‘troil Sémplev

‘. _ Raw data are presented at the end of this Appendix. The data were found to be normally distributed, were
tested for homogeneity .of variances using Bartlett’s test, and found to be homogeneous. It was thérefore
' ;determrned that parametrlc analyses were appropriate, and ANOVA followed by Dunnett’s pairwise

‘comparisons were used to ‘determine drfferences between growth ofi organisms in station sedrments and
the control sample -

‘Results from the analysis, which compared mean dry weights for stations 8 and 9 to the control sample,
are. presented in Table III and at the end of th1s Appendix.

Of the two stations. that d1d.n0t ,exhrbrt excessive mortality compared to the control sample, neither
produced mean dry weights significantly different from the control exposure.

Table 11l. Mean dry weli vht (mg.) of C. tentans by repllcate chamber & growth comparison using control

o _ Station
Replicate Control' . 8 ' 9
A | 0789 0.583 | 1.98
‘B | 0768 0550 | 0.516
C 0670 | 0624 0.579
D ~0.450 0515 0.650
B 048 0695 | 0998
Dywe me | 0645 | 0.593 | 0945
Statistically | o .
Frlo)rg%roe:ttrol' ST - No 1 No
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 'RAW DATA FOR Chironomus tentans 20-DAY

~SURVIVAL AND GROWTH TEST
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: __Day v . 1 T Final |-
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*Key: D=dead, N=normal activity, A=abnormal activity, B=No Observations '

~ Comments:




Beginning Date & Time: 9 3-¢3
@ —23-¢3

1755 @)

{73

Job Number:_ | #3-0/-o/ Ending Date & Time:
Species: . 4éntg-%
Freshwater Sediment Test
American Aquatic Testing, Inc.,
Observations/Live Count
Day 2®
Day Final
Conc. |Rep. 14 15_ 16 17 18 _ 19 20 | 21 22 1 23 | 24 25 [ 26 [ 27 |Observi Count
T T8 1B R 1B [ R § ]
Ste B A | A 8 [ B [ & |8 L 8 3
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\ c
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Initials = 7 2 TJao 0 |
Date 9/r7l afix | alia | 9/ze | 2N 19hx | 9/33 Ta/az]

Key: D dead N=normal activity, A abnormal activity B no observatlons

Comments:




Client/Toxicant: |73 | Béglhnl'ng Dé{é & Time:_F-3-03 7 <
Project Number: ol-ol . Ending Date & Time:_o7- 573@'3 /8%
. Species:___: C teatary - ' : Hatch: Date 6‘?—03 035 :

Amencan Aquatic Testing, Inc

| _Weight Data e
A B (B-AF1000=C| D. [. CD CIE
weightof | weightof | dryweightof | #of | meandry [IC2NOEC
Pan boat boat & org. | organisms. {surviving| ~weight |cale. weight
Cone. Rep | # | _(% , (@) - (m -org: | . ~(mg) - (mg) "\
A1 1 10.0M49] 0.0l ,f’.).-5%k' 1 7 | O 789
B | & |0oi@ddllooldl| Gy 8 | 9,266
C |3 10010d5|0.0/f94 " b9 | 7 | 0622 |X 0.6f5
D | 4 [0,9095110.0/357| “of | 9 | 0460
Cw,m/ \E\ 5 100443 c.0/935| _4.9% 9 1 0.94%
S
W . i ,
A1l 1001 | 00397 A 8o lo Q.477 _
B | 1 [0.01079tc+2%7Y 3 08 | 053 |5 o85%
g(*f( C [ € 10.0082]]0.c0850  ©.35 | 0.088 | o.aile |
D | 9 [0.09985]  — - 0 -
E 10 |0.00%% ~ — O -
/ X '
® - = -
A [l _10009%/10,0ld8l ] .95 | ¢ Q735 |
. B | 1 0.007%5\0,0I220| . 35 || e D) [SHKF
Site C | B 10.00%AC Opslel [ 5R_ X 1 o220 .91
D | /7 10.00955\C.01547| 679 g | O.74% |
p) E S 10.008%0| — — C =
LN
AS
H
A T 10.9/00/] ‘— - o —
Site B | 17 |000%510.00%% | O. 6] L 0305 |
C | /5 0.005%7 — — o - X 3%
D | 47 10.0075/] — o — | o589
g E\ 20 |0.0077510.0/08¢ | O.49 1 I o ¥70 '
S
H ) i ' . . i . ya
Initials 77, a7 zZ | 97 a7,
Date 074, ofgs . | o9bs OB | o555 o 72

E = Original number of organisms at test initiation, adjusted for losses.

Observations: ) ©.0:138 Z§ o/t h3

. @ 2.35

BasicWT.wk3




173 'Beginning Date & Time: §-3—<3 _(F«s-

Client/Toxicant;

Project Number: ol-ol - Ending! Date&Tlme %233 /520
Species: (. peafang Hatch Date:_ O?«OS‘O% . :
- American Aquatic Testing,Inc. - - -
Weight Data - S g '
A B (B-A)1000=C | _ D CID - CIE
weight of | weightof | dryweightof | #of | meandry |IC2&NOEC
Pan boat boat & org. | organisms |surviving| - weight |cale. weight
Cone. [Rep| # | (39 (@) (mg) org. | _(mg) | (mg)
' A | &l |0,00%¢ - - [ o
: B | 25-100//0] - -~ 0 - ~ -
S[f@ C | a3 10,0045 - - Q- .= X O
D (2 0090 | - - O L = L
y E L5 10,0/005 - -~ o —
G
H i r -
A 136 10,0i0951001399 | 3,04 oL | LEA
| B |2/ 0.0/(3 100141] | .98 3 0.993 | X 9.867
Site [C 12X l0.0/03710.0134[ | 3.7 b | 0548
D |29 |09/d] 10077 /(o L 0.550
- E 20 10,0029 100109 | [ 43 21075
® : ——
H Q1 , ,
A 13 10 Q-D350] .96 g4 01013 |
i B |33 00#65@-014/&0 4.9/ 7 0.70/ | X oler
Cipe 1€ 133 10,0054 — — X2 —~ [ 0.48(
' D | X 000457 0.01179 | 3.XA. lo . 537
L g 35 0.9/006\c.0117L| 4 b 2 |1 0553
G
H
A 136 100/055 0 03| LY/ oL 0.955 .
6«‘7‘6 B | 37 000972 10,0156 1 5% N [ &40 |z 1450
C | 58 100997 10,097\ /[ </ | L o
D |39 0dos4o 0.0/367 3. 81 K /- G/0
7 [l daozooomts 4 | .65
G
H _ B } — _
Initials | 4 4/, a/ 2, 1 %7, 7/
Date SYPE o YBE L5 o745 | o545 | s

Observations: () 9.0/05 {o%j (]/

E= Ongmal number o}orgamsms at test Inmatlon adjusted for losses.

@ ?) oOfgq
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Client/Toxicant:

173

" Beginning Date & Time: G- 3-<3 /Fo¢

Project Number: ol-ol Ending Date & Time:_07-3.3-03 /%D
‘Species: + O Featang HatchDate:___ Ofw3-03
American Aquatic Testing, Inc.
Weight Data '
A B (B-A)*1000=C D C/ID Cle
weight of | weightof | dryweightof | #of mean dry {IC2s & NOEC
Pan boat boat & org. organisms sur'vivin_g -weight  |calc. weight-
Cone. Rep | # ( mg) _org. | . (m _(mg) |
A 4] a.o%o’r?z—mzommﬂ 3.0 L | o638 |
. B | 4& 10.0/050|0.015%5 | 495 9 | o550 |k 0623
g/fg C | 45 0. 0/00R|0.0439 | T © ] | 06HL '
D | ¢ 00l08]10,0/(09%]| (.08 A | o&is
7 ;E_\ 47 10, p09990.0/565 | 5.5 g -GYS
@
N _ . . .
- A | 4o 10,05541001193 1.9 / 1.9
, B | 4] 10,0/PAcOl445| 4.3 5 0.5/ % 0.9¢5
61 fe | C 1% 1000 O34 | 4o 7.1 055
D | ¥4 0.098760,0/37c| &.do 8 | 0:650
g e 0.009%3\0.01398 | 599 | 4 | 0952
® S i
H A . . ' ,
A 1 5] 100097 710,0 13 LY 1 K 0.5
B | & 10,0089/ 10,049 | /55 L | 0,779 | %0.69%
Cive [ C I @ 100IBNC I35 555 [ 5 | 66h
D | 6/ (0/043|C. 019067 0.29 / 0.8%0
E | 56 |0,09%310.01357] 43R0 4 1,065
S
H
A
B
C
D
E
F
G
H N ,l . P
Initials | 97 o %/, & 1 C7, A
Date | 2782 | Zo/ie | Lyfz | cali3 /o5 | ol
E = Original number of organisms at test initiation, adjusted for fosses.
Observations:
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Client/Toxicant: 173 Beginning Date & Time: ?'3"03 / 705
Job Number: Ql-0o} Ending Date & Time: -
Species__ C . Tenta ng '
Freshwater Sediment Test
American Aquatic Testing, Ing.,
Physical / Chemijcal Parameters
~_ Day - , .
Parameter | Concentration} 0 1 2 3 4 | 5 6 7. 8 | 9 10
Control |23 ¢ |2). 0 |22.0|22.0] 22022 0] 222/ dR.D|22c 22 12) .o
Se 1 (286 [22.9]22.0|22.0/220|22. 32 --l2x.0 [22,0[22.0 {9)5.0
T Sitep |23.¢ (3D. 2|22 226|122 022,023 -olm.0 [£2.0{22.0 {9y »
E S;te3 |23.c|22.0(22:0|220{22.6|22.¢|95--|z2.0(22.0[20 |22 o
M Sited |23.c |122.20(22.0 | 22.0|22.0/22.0}32.0|2R-0]|22,0{22C |33.,
P SiteS 123.0 123.0122:01272.0{220{22.0/332 23.0 |{22.0{220 {3)..
Site € 123.0 122.2(22.0]| 21.0]22.6022.0[933 .0 |R-O |[22.0[32-0 | .o
(c) | SiteF 123.Q|32.2(22.0| 77 0|22.0|/22.0{33 0 [ O |22,0/220 |23 o
S/ited 123.0 |20.9122.02122.0122.0022.,0{3).0 |d2.0 | 22.002.0 |30
. 5+eq 3.0 [93.2|122.0| 721.0172.0{272.¢{0.2]30.0|22:9|22.0 |39 o
Sitero23.0 (22,2 [22.0] 229 22.922.0[533.0|22-0]122,0{22. 0|2 .o
corol |7 | 6-6 172 | (87,2162 6.5 |9 [6.C|FH [£5
SHel 6.9 | 6.3 |74 06 7.7 16.¥ 7.1 |F+>170 36 |Z]
Sitex (6,1 €| dp| 28 (08 6. 7.3 [+ {7, 1 3% [#3
~ | Dissoved | S/te3 6.0 | €49 | Tdp| 3 (T [S:7 [7.0 [.O|S. o2 |[S.H
Oygen | Sipe S0 | €2 7751720 |5 |6Y 6y |+.0lbg |15 |Fo0
SiteS |48 | €2x11S 1T T2 lcy 6.8 |¢0 6.6 F5 |20 |
mgy) | Siteé |59 |6 (15| 70| 73| |Cy |[6F 6.6 |71 (7o
Site? 5.0 1 6.5 75 |G| 24164 16.9 |62 6.5 |15 | 2o
Sitey 5.4 | 6, S| 2lleq | 746 [Z1 103167135 | Zo
Stet 5.5 | €5 Tl bR| 729164 70 | a[C.6 |33 [ Zo
Siter |5 | &2 161721 76|64 171 63 1€.9 133 | %o
Conrd [Z,3 (2233 MG 1771723 33873 [0 29
Siter -3 1723 |73 1937 | 29176 7.6 |38 | 28 13.9 | %9
Site2 17,2 [7.3 | ¥ 3 || /X7,6 2.5 (3% | ZF|7.¥ | #9
Site3 172 2.3 |+ [ \| 7T&¥ 7.5 |25 [+3 | 7613 7€
: Sitey (7.2 [1.3 ¥ | Nl 7.817.8 7.8 (=% | 26 | 7.} | 727
pH Sites FH U 17.2 133 | 16| 7.817.5 |2 33 | FLlxs | #8
Si4e€ 172 |23 |33 | Wl 797.5 175 [+3 | 76 |3+% | 22
SiteZ [TX 2.4 B3 A A¥ |76 [2¢ [+ 3| 77|38 [ 23
Siteq [#2 |74 13 | V|78 |75 |7.€ | 33| 77|3% |78
Sitelo 7 7.4 | X3 [ 281725 1725 | ¥+ | 77 |2 | 2%
Iniials . [AD- [99W—]W¥ [ TF | 77 0y [Py |MD 1
_Date . [9/3 [9/¥15]s 196 "/7/7 A/%_19/72 ﬁl‘@ 2/ 8bz [ 9f3
_Cond..umh_og' gAikaIinitv(mglL) Hardness (mg/L) | Ammonia {mg/L) lIComments: Uan, 7
Concentration] Initial i Initial | Final Initial Final Initial Final ’
Contiol__ {275 (@35 | o | Fo | F0 WO |0.04 | o0 ‘
SiteZ 1275 1335 | 7o e ({70 1he [0.00 |0.00
Sited 12751235 |70 [Ze 180 |[d2 J0.0c [0.w0
Site3 1275 |235 [ 60 |20 180 |lba |0.10 |00
Sitetf 1275 123° 160 |G [Fo.  [1°8 |o,00 |2 -0Q
S-teg 1280 [2AFO T 70 |Z¢ [/ Ge 0% 0.0
Sited 270 (230 [ 60 [FO [Fo |leo [0.43 l0.00
Sjte 7120 |0 | 70 [Za (30 | 9o 0L b0l
Site ¥ j2¢e |335 | F0 70 1¥e o 015 [o-04
%’,.-{e_f/i 2.0 %‘*5 '%0‘ 20 §o' j1e 10.231o-00
ite Jo 2770 e} o | &S (] 0c 105.09]6.0¢.
Initials _ ?\p‘ ne "fi m—"é‘\_j_%’f','ﬂ:
FWSEDPAR.wk3 _Date. QT< aﬂy\o Q/; /(Lj é’/; 27/7;1 17;1 9/)&‘




Client/Toxicant:

[F3 " Beginning Date & Time: 7-3 —o3 1 Fes
JobNumber Ol -0} - Ending Date & Time:
Species: C.tentans. 5 '
. Freshwater Sediment Test
: Ameslcan Aquatic Testing, Inp.,
Physicat / Chemical Parameters
o , . Day '
- \Parameter | Concentratiori| " }1: ] JX 13 i kY 16 ¥4 I8 19 2o | &
Control_|23.2 IR0 |23.94|32.¢ | 5|22 0|33.5]|210(23.0 [22,5|
Siteld 1330 [0 lgag.cl 32 [22.5(22.0| 3., 22.0|23..122.%5
T [ S 4€2133.0(32.023.0| 922 33.|22,.0|- B ¢ | 220|33 ,|23.2
E S/te3 1330 |0 125013 |32.51{22.0|123.0 {220{33-0 |22,
M Sctey 1230 1 0.0123.0 133.0122-5122,0{23-©1720.,0]33.- |22.0 |
P Sites | 230 1200 122.51232.0133-S122.0{22-21210.0133.0 |123.0]
Sited 123. 0120 {22 .512¢2122-S122,0[33.2| 220(233. 5,122, 0
(C) SiteZ 1330 |A2.0 |22.3193-0132-5{22.0|23-2]| 1.1.0133., [22.0
S7e8 | B o | AD |22.5190-0|22:5122Z.0|23.0]|220]|33.2122.0]
Site9133.0 1020 (22,5133 -8{22.51220133.21 1) 0l 33.- {22.¢
S;4€10123-0 122.0122 513321329 122.9(23-¢] 200]| 23~ (22,0
Cotdl |6 8163 6.7 16.F1£69 1¢. 21469102160 |63
Sited |23 1 3.016.7 | 2( 169 |2.3122 (b 262167
Sitea | ZS 1 *2> 7.0 |23 |71 [77.31 20 [otol¢ | 1¢.7
|Dissoved | S;4e3 | S6 SR |g. b {64 |0 ¢, 2152 0. 214.7 33
owgen | Sited | 24 |60 X 6.7 497 [ £ 1C.SI1AT|GU IS 2l¢7 |
Sifes | 73 A (€S 169 |64 |6.216¢ |§1L|45 |S.F
mot) | Sife € |73 ltab 16T 16€ | €8 1.1 [€5 ' Ol4Y |§.7
Site | Z2 |3 |€2 4768 1C.51¢a (gnlsi¢ €Y
' Site& | 722169 |€4 (€9 |6.8 |77,01 £3 1656 IS5 1€ |
o SHed [ 2 169 16Y |72 [ a4 166 el g e .z
| Site to]l 22 Yo |65 | Zrol€a 17,11 Zo |l IS Z[2.2
Corol | Z4TFo 22 1722127 7,721 #7232 1A 7.7 7.6
Sitel | Z9{ o 7€ | Z 21 ZE8 L% |23 |76 17,2
Sited | Z2 | 4G V2SS |2 | #2727 1723 11126 176
Sited | 26N RS (2 |24 |24 V7.9 122 121 2.5 7.6
Sited | ZI | XS 123 1 F4 | ZX V¥ 123 | D75 1.6
o | Sites | 23 1A | %l | 26| 28 133 | 728 | IA[ZZ [Lé
SHe| 23 1F3Ss |\ AL 7€ 1 Z2 1S4 |79 | 17127 1.6
Sete 2| 23|30 |26 | 22127 |81 {729 |18 &7 |7.6
Sitek | ¥ 1 hs |25 | 27 | 28 | 7.9 | #7 VS | ZZ 3.7
Site ] Z1FS 1A | Z¢ |1 72 12,7 + Z% |9 1726 2.9 |
Site o]l 291 A5 |F 5 | 772122 7.7 1 78 | 2f 2 € FI 7]
niials. | 730 | WO _|AY. | 22 | rae e 176 17 |7
 Date 2/ 1 WS 17/2C 1 9iz] 4] /9 1 4fye "I!?I 2217/ |
" { Cond. (umhos) [Malkalinity (mg/L) | Hardness (mg/L) || Ammonia (mgiL) [Comments: @ Dia, Y
Concentration ] it i Inith Final § tnittst | Final I Initial | Final @Dq.,}]
Control §23%, |29 NG ' _ 4 '
S/ted {330 |24% N |
Site 2§30 (240 N
Site3 | 230 240, N
Sited 1230 2% N\
5[!?3' IFS [Ro0 i \ﬁ ]
Si+ef 127¢ 1290 N
Site 71290 1248 N
' S/ +€% [270 [190 € \
. Ste9 o7 [24° ' TN_T
Site oy 270109 ~
Initial_s_ e > 1 T
FWSEDPAR.wk) Date b?/l?’ 1/ 2% N




Job Number: (73—0/’01' Start Date & Time:__ G - 3 o_% /7-0(
Species: (. tentans End Date & Time: ,
Sediment Test
.American Aquatijc Testing, Inc.,
Water Change Log/Initial Water Readings/General Testmg Informatlon
TestDay 0 1 2 4 .. [ i 8 _ 9 10 11 12 13 1 14
Morning change(time) |[Q4%0 kq5¢ 1020 C%o o%ec. OTEO 091°18%00 | 0TS IORRD |eFedo|joco | 0730 logx00  |CT 48]
D.0. mg/L o 7S5 (%0 |97 [F.S [}2 2.y E\(p b Kilp | T4 2 187 [Kho | §.S
pH Y (80 [ |2 | £ 3[3F | 7.2 2 g4 [ &1 [ go [ €1 [Tz
Temp. (C) 40 [4.0 [A1.0 [ Z7C | 22913 © 133.0[22.61 22,720 (93¢ (23S |22 $122.¢ [ 22,5
Initials W e (WY (87 TJelae (T [OF | 50 | TR | Je | gF | JC
Date a3 171 s o6 07T ale | g/a | IO | 9 [z 49/z | 4/i¢ [90S | Nu | 490
Afternoon change(time)|[ 7257 /736 (1700 [1€50[je 30 [1630 1418 6/0 %/o 1700/ 7306 [ (2?30 [)yoe¢ [}7]/0] 137
' D.0. mg/L 7.6 |76 123 | RS (K7 7.9 %, 28,2 [ %5 [£.2 |24 |1 Ko | 74
pH 7€ |79 20| 83/ Y3IP Y 46 [Z.C|7. 2% 1310 (29 1729 2% [#£.9 | 7.
Temp. (C) 23S [22< [22.0] 22|l 220 123.5122.0(22.5(22.§| 22.5]32-F [23.5 |22.0 23,5 | 33«
initials Ay~ P | T | b | J-_ AR %DS WA " TP | e D> (#3) | e
Date 775 1 9/7 e/ | a6 | akd 94 1979 (97,1971 13/ (a]is 19l [ Wec (7726191
Test Day 15 | 16 17 18 19 20 21 22 23 24 25 26 27 - 28
Morning change(time) | 07230 [09c0 (%0 [©%0 [0 4S 0%30 : '
D.O. mg/L R2 | P | & od | O 8.0
pH 2 1P 218 18 30 79
Temp. (C) 22.S 220 S 17220 (22 -S| F2,0
Initials IR o/ | ¥ ¢ 14
, Date 1 als C{I\q oo | Y 1a/o9 0923
Afternoon change(time)|[i7e¢o | (Yo a/2%0 [/930 i 2<0
D.0. mg/L €2 .<.={."7 ¥z 141 1729
pH Z3 177 /1 78 8.0
Temp. (C) 23. | 2201736 | Z2.9 228
Initials a2 g% T | &7 A
Date A ACY RN 2 9147/

), AL o
Control Sed. collection date/by: ?—,lé-c%/ A3 Organism source:’ AR E Toc .

o« " ' L
Control Sed. sieve date/by: 5‘35‘-"3,/9‘\)/ B4

Test organism Lot number;

(g
.Sampie sieve date/by: NM

Sieve size used: /“&

Siéve size used: Number of animals per chamber: / ;

Food Type: 727‘ram;.\ Slecey

Frequency of feeding: I xq (10.7 A

, @ﬁ,}:} @ %2 TE€ o

Test Chamber size: 30 n, /

Test Volume of sediment:
Test Volume of water:
Test Duration:

Test Temperature Range:

100 an /[

7S |

A0 0’«7 §

aA3r/e




American Aquatic Testing, Inc.

STATISTICAL DATA FOR Chironomus tentans 20-DAY
SURVIVAL

- USING CONTROL SEDIMENT



Matteo Metals C. tentans surv. start date 09/03/03 ,
File: D:\TOXSTAT\1730101C.TSU . Transform: ARC SINE (SQUARE ROOT (Y))

piro - Wilk's test for normality

D = 2.030
W = 0.971
Critical W (P = 0.05) (n = 50) = 0.947
Critical W (P = 0.01) (n = 50) = 0:930

Data PASS normality test at P=0.01 level. Continue analysis.

Matteo Metals C. tentans surv. start date 09/03/03
File: D:\TOXSTAT\1730101C.TSU . Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 11.34

Table Chi-square value 21.67 (alpha =
16.92 (alpha =

1

|
o
o
=
o,
Hh

|
O

|
o
o
(9,
o,
Hh
O

gple Chi-square value
ata PASS Bl homogeneity test at 0.01 level. Continue analysis.



Mattéo Metals C. tentans surv. start date 09/03/03

File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE (SQUARE ROOT(Y))
. : SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
‘GRP IDENTIFICATION N MIN MAX MEAN

1 Control 5 0.869 1.047 0.958

2 SITE 1 5 0.145 0.785 0.495

3 SITE 2 5 .0.145 0.956 0.486

4 SITE 3 5 0.145 0.421 0.230

5 SITE 5 5 0.421 0.785 0.514

6 SITE 6 5 0.145 0.869 0.588

7 SITE 7 5 0.292 0.615 0.408

8 SITE 8 5 0.785 1.426 1.017

-9 SITE 9 'S 0.292 0.956 0.687

10 SITE 10 5 0.292 0.702 0.490

Matteo Metals C. tentans surv. start date 09/03/03
File: D:\TOXSTAT\1730101C.TSU ’ Transform: ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

" IDENTIFICATION VARIANCE SD SEM C.V. %
1 Control 0.008 0.089 0.040 9.32
2 SITE 1 0.107 0.327 0.146 66.09
3 SITE 2 0.099 0.314 0.141 64.72
4 SITE 3 0.01s6 0.125 0.056 54.28
5 SITE 5 0.025 0.158 0.071 30.69
6 SITE 6 0.080 0.282 0.126 48.07
7 SITE 7 0.018 0.132 0.059 32.41
8 SITE 8 0.062 - 0.249 0.111 24 .47
9 SITE 9 0.067 0.258 0.115 37.58

10 SITE 10 0.027 0.165 0.074 33.71

e e e e e e e e e e e e e e e e w e e e = = = 2= . - ————_— e — — = = = - = = = e -



Matteo Metals C. tentans surv. start date 09/03/03
File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE (SQUARE ROOT (Y))

ANOVA TABLE

Between ’ 9 2.624 0.292 5.746
Within (Error) 40 ' -~ 2.030 0.051
Total , ‘ 49 . | 4.654

Critical F value = 2.12 (0.05,9,40)

Since F > Critical F REJECT Ho: All equal

Matteo Metals C. tentans surv. start date 09/03/03

File: D:\TOXSTAT\1730101C.TSU - Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT}S TEST - TABLE 1 OF 2 : Ho:Control<Treatment
' TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN . ORIGINAL UNITS T STAT SIG
‘ Control 0.958 0.667
2 SITE 1 0.495 0.267 3.246 *
3 SITE 2 0.486 0.250 3.311 *
4 SITE 3 0.230 0.050 5.110 *
5 SITE 5 0.514 0.250 3.110 *
6 SITE 6 0.588 0.333 2.597 *
7 SITE 7 0.408 0.167 3.855 %
8 SITE 8 1.017 0.700 -0.415
9 SITE 9 0.687 0.417 1.900
10 SITE 10 0.490 0.233 3.280 *
Dunnett table value = 2.51 (1 Tailed Value, P=0.05, df=40,9)
Matteo Metals C. tentans surv. start date 09/03/03 _
File: D:\TOXSTAT\1730101C.TSU Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2 - Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS . (IN. ORIG. UNITS) CONTROL FROM CONTROL
1 Control 5
2 SITE 1 5 0.350 52.5 0.400
Q SITE 2 5 0.350 52.5 0.417
SITE 3 5 0.350 52.5 0.617
5 SITE 5 ;5 0.350 52.5 0.416
6 SITE 6 5 0.350 52.5 0.333
7 SITE 7 5 0.350 52.5 0.500
8 SITE 8 5 0.350 52.5 -0.033



‘:LE: .- Matteo Metals C. tentans surv. start date 09/03/03

E:. _ * D:\TOXSTAT\1730101C.TSU . _
TRANSFORM: ARC SINE (SQUARE ROOT (Y)) NUMBER OF GROUPS: 10
GRP IDENTIFICATION - REP VALUE TRANS VALUE
1 Control 1 0.5830 0.8688

1 ‘Control 2 0.6670 0.9557
1 . Control 3 ' 0.5830 0.8688
1 " Control 4 0.7500 1.0472
-1 . Control ... 5 '0.7500 1.0472
2 'SITE 1 1 0.5000 0.7854
2 SITE 1 2 0.5000 0.7854
2 SITE 1 3 0.3330 0.6151
2 SITE 1 4 0.0000 0.1448
2 . SITE 1 5 0.0000 0.1448
3 SITE 2 1 0.3330 0.6151
3 SITE 2 2 0.0830 0.2922
3 SITE 2 3 0.1670 0.4210
3 SITE 2 4 0.6670 0.9557
3 SITE 2 5 0.0000 0.1448
4 . SITE 3 1 0.0000 0.1448
4 SITE 3 2 0.1670 0.4210
4 SITE 3 3 0.0000 0.1448
SITE 3 4 0.0000 0.1448

Q SITE 3 5 0.0830 0.2922
.SITE 5 1 0.1670 0.4210

5 SITE 5 2 0.2500 0.5236
5 . SITE 5 3 0.5000 0.7854
5 SITE 5 4 0.1670 0.4210
5 SITE 5 5 0.1670 0.4210
6 SITE 6 1 0.3330 0.6151
6 SITE 6 2 0.5830 0.8688
6 - SITE 6 3 - 0.0000 ‘0.1448
6 SITE 6 4 0.5000 0:.7854
6. " SITE 6 5 0.2500 0.5236
7 SITE 7 1 0:1670 0.4210
7 "SITE 7 2 0.0830 0.2922
7 SITE 7 3 0.0830 0.2922
7 SITE 7 4 0.1670 0.4210
7 SITE 7 5 0.3330 0.6151
8 SITE 8 1 0.5000 0.7854
'8 SITE 8 2 0.7500 1.0472
8 _SITE 8 3 0.5830 0.8688
8 SITE 8 4 1.0000 1.4260
8 SITE 8 5 0.6670 0.9557
9 SITE 9 1 0.0830 0.2922
9 SITE 9 2 0.4170 0.7020
9 SITE 9 3 0.5830 0.8688
9 SITE 9 4 0.6670 0.9557
‘ SITE 9 5 0.3330 0.6151

. SITE 10 1 0.1670 0.4210
10 SITE 10 2 0.1670 0.4210
10 SITE 10 3 0.4170 0.7020
10 SITE 10 4 0.0830 0.2922
10 SITE 10 5 0.3330 0.6151
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Matteo Metdls C. tentans grow start date 09/03/03
~d: \toxstat\1730101C 'TGR . Transform NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 Of 2

GRP IDENTIFICATION N . MIN - MAX MEAN
1 Control 5 0.450 . 0.789 0.645
2 SITE8 5 . 0.515 ~ 0.695 0.593
3 © SITE 9 5 0.516 1.980 0.945

Matteo Metals C. tentans grow. start date 09/03/03
’Flle d: \toxstat\1730101C TGR "Transform: NO TRANSFORMATION

- SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 Control , 0.021  0.145 0.065 22.46
2 SITE 8 0.005 0.070 0.031 11.74
3 SITE 9 ~ 0.370 0.608 0.272



Matteo Metals C. tentans grow. start date 09/03/03 4
File- d:\toxStat\1730101C;TGR o Transform NO TRANSFORMATION

-square test for normallty dctual and expected frequencies

INTERVAL <-1.5 -1.5to «-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 1.005 3.630 5.730 3.630 1.005
OBSERVED . 0 N 5 3 1
Calculated Chi- Square goodness of fit test statistic = 2.7547
Table Chi- Square value (alpha = 0.01) = 13.277
Data PASS‘normality_test. Continue“anaTYSis.
Matteo Metals C.. teritans grow. start date 09/03/03
File: d:\toxstat\1730101C.TGR Transform: NO TRANSFORMATION .
Bartlett's test for homogeneity of variance
Calculated Bl statistic = 14.80

le Chi-square value = 9.21 (alpha = 0.01, df = 2)
Table Chi-square value = 5.99 - (alpha = 0.05, df = 2)

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.



Matteo Metals CQ'tentahS.grQw- start date 09/03/03
'e:.'d:\toxstat\l7301’01€.T.GR' o Transform NO TRANSFORMATION

ANOVA TABLE

Between 2 0.360 0.180 1.364
Within (Error) 12 1.582 0.132
Total 14 1.942

Critical F value = 3.89 (0.05,2,12)
Since ' F < Critical' F 'FAIL TO REJECT ' Ho: All equal

Matteo Metals C. tentans grow. start date 09/03/03

File: d:\tOXStat\1730101C.TGR Transform: NO TRANSFORMATION
DUNNETT'S TEST - ATABLE 1 OF 2 ‘> : Ho:Control<Treatment
TRANSFORMED - MEAN CALCULATED IN
@UP IDENTIFICATION . MEAN ORIGINAL UNITS T STAT SIG
1 Control = 0.645 0.645 :
2 SITE 8 0.593 0.593 0.225
3 - SITE 9 0.945 0.945 -1.305
Dunnett table value = 2.11 (1 Tailed Value, P=0.05, df=12,2)
Matteo Metals C. tentans grow. start date 09/03/03
File: d:\toxstat\1730101C.TGR Transform: NO TRANSFORMATION
DUNNETT'S TEST .- TABLE 2 OF 2 . _ . Ho:Control<Treatment
_ . NUM OF Minimum Slg Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Control 5
2 : SITE 8 5 . 0.485 ' 75.1 0.052
3 SITE 9 5 _ 0.485 75.1 -0.300



‘LE: . Matteo Metals C. tentans grow Star'tjdat:e 09/03703

E: d:\toxstat\1730101C.TGR o
TRANSFORM: NO TRANSFORMATION - . NUMBER’OF'GROUPS- 3
GRP IDENTIFICATION REP ° VALUE TRANS VALUE -

1 Control 1 0.7890 0.7890

1 Control 2 0.7680 0.7680

1 Control 3 0.6700 0.6700

1 Control 4 0.4500 10.4500

1 Control =~ 5 0.5480 © 0.5480

2 SITE 8. 1 0.5830 0.5830

2 SITE 8 2 0.5500 0.5500

2 : SITE .8 3. 0.6240 0.6240

2 SITE 8 4 0.5150 0.5150

2 SITE 8 5 0.6950 0.6950

3 SITE 9 . 1° 1.9800 ©1.9800

3 SITE 9 2 0.5160 - 0.5160

3 SITE 9 3 0.5790 0.5790

3 SITE 9 4 0.6500 0.6500

3 SITE 9 5 0.9980 0.9980
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REPORT CERTIFICATION

The following report titled “THE LOUIS BERGER GROUP, INC. MATTEO IRON AND METALS
SEDIMENT TOXICITY TESTING - Chironomus tentans EMERGENCE” ‘is an accurate and truthful
representation ofithe toxicity testing which was performed by American Aquatic Testing, Inc., located at
1105 Union Blvd. Allentown, Pennsylvania. We further certify that we have personally examined and are
familiar with the information submitted in this document and based on our inquiry ofi those individuals
immediately responsible for obtaining the information, we believe the submitted information is complete
as presented. We are aware that there are significant penalties for submitting false information.

" o (2N -
Tarmo Pallop % 9»2 OL/

Vice-President, Laboratory Manager
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MATTEO IRON AND METALS SEDIMENT TOXICITY TESTING — Chzronomus tentans
EMERGENCE

INTRODUCTION

During ‘thevmonth ofi August 2003, samples of sediment were collected from the Matteo Iron and Metals
facility and surrounding area in Gloucester County, New Jersey. These sediment samples were used to

perform toxicity tests to detérmine ifithe tested matrlces represent a significant threat to potential receptor
organisms. : ‘

The sediment samples from the study area were delivered to American Aquafic Testing, Inc. (AAT) and
evaluated for toxicity using a 65-day solid phase exposure with the midge Chironomus tentans [1].
During the exposure period, test organisms that emerged from the ljuvenile stage into adults from the
sediments collected at the site were compared to a control set tested under similar conditions using
sediment of known environmental quality. The endpoints used for determination ofi an impact in the
midge exposures were time to first emergence in days, total emergence and total survival.

MATERIALS AND METHODS / Chironomus tentans

Surface sediment samples were collected at stations adjacent to the Matteo Iron and Metals facility in
Gloucester County, New Jersey. Station locations were selected to represent areas that may have been
impacted by the facility’s operations. Sediment samples were also taken at statlons in the surrounding
area for the purpose ofimaking reference comparlsons

Preparation of sediment samples for testing

The sediment samples collected on August 18, 19 and 20 2003, were transported to the Severn Trent
Laboratories facility in Edison, NJ and picked up by AAT personnel on August 21, 2003. Samples were
collected in 2.5-gallon high-density polyethylene (HDPE) containers and transported on ice. Upon arrival
at AAT on August 21, 2003, the samples were refrigerated until being used for testing on September 3,

2003. These samples were not altered other than to remove large debris and organic material (larger than
~3 cm) before testing.

Control sediment used to assess the health ofi the test organisms used for testing was collected from the
Spruce Run Reservoir in Clinton, NJ on August 26, 2003 and was screened on-site using a #18 mesh
screen to remove large debris and indigenous organisms. Screened sediment was placed in a five gallon
HDPE container for transport to the laboratory and refrigerated until used for testing on September 3,
2003. Control sediment was analyzed for grain size, and total organic carbon (TOC) by Severn Trent
Laboratories in Edison, NJ. The results ofithese analyses are included at the end ofithis appendix .
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Test organisms

Egg cases of the study chironomid, Chironomus tentans, used to supply larval test organisms for the study
were obtained from stock cultures maintained by Aquatic Biosystems, Inc. of Fort Collins, CO and were
received in-house on September 3, 2003. Prior to testing, the organisms were held under conditions
similar to that which they would encounter during the test (see Table I). The midges were not fed prior to
test initiation. At the beginning of the 65-day exposure, the test organisms were <24 hours old.

A reference toxicant test using potassium chloride was conducted concurrently with the initiation of the
65-day exposure to assess the sensitivity of the lot of organisms used in the sediment test. The 48 hr LCs
produced was 2301.1 ppm. This test value falls within the range of the data set AAT is currently

developing for this spec1es A copy of the raw data is included with the other raw data for this test in
Appendix A. '

Experimental procedures

The entire sediment exposure series for this project consisted of ten sediment samples from the study area
and one of control sediment from Spruce Run Reservoir. Test chambers (300 mL tall form borosilicate
glass beakers) were filled with 100 mL of sediment. 175 mL of test water was poured over the sediment
gently to cause minimal disturbance. There were five replicate chambers for each station treatment. Test
chambers were allowed to settle for 24 hours prior to test initiation.

After the settling period, the overlying water was siphoned off and fresh water was introduced, using a
small, round HDPE disk susperided over the sediment to deflect the water flow and minimize disturbance
to the sediment. Water quality data including alkalinity, ammonia, conductivity, dissolved oxygen,
temperature, pH, and hardness were measured inifially on composite water samples from all samples,
prior to the introduction of test organisms, and at the end of the exposure for each sample and the control.
Conductivity was also measured at 7, 14, 21, 28, 35, 42, 49 days in all samples and the control. Final
conductivities were recorded as individual sample exposures ended. The dissolved oxygen, pH and

temperature were also measured initially and every 24 hours thereafter for the duratlon of the exposure for
each sample and the control. ‘ -

The exposure period began by placing 12 randomly selected test organisms into each chamber. Care was
taken to ensure that the organisms were released beneath the surface of the overlying water to keep air
bubbles from forcing the organisms to the surface. Test chambers were fed once a day during the

exposure period with a slurry of dry fish flake food and deionized water to deliver approximately 4 mg/L
to-each chamber. Test conditions are summarized in Table 1.

Observations were made and recorded for each chamber each day during the exposure period to assess
organism health. Observations included the number of organisms dead, swimming, on the surface of the
sediment or on the surface of the water. Dissolved oxygen, pH and temperature were measured and
recorded each -day from a new replicate chamber for each sample and the control. 150 mL of the
overlying water was siphoned off twice a day and replaced using reconstituted water as a measure to
maintain sufficient dissolved oxygen levels. Care was taken to minimize disturbance of the sediment
during water renewal by using the small HDPE disc. '



American Aquatic Testing, Inc.

Beginning on day 20, all test beakers were tightly covered using fine mesh nylon window screen and
rubber bands. These covers retained emergent adults in their respective chambers so they could be
recorded twice per day. Those individuals that achieved complete emergence were recorded as adult flies
to be used in the statistical analysis of this endpoint. Incomplete emergence, those individuals that
successfully began to emerge for the pupae, but then became caught, or expired in the process, were
recorded as such but not included in the statlstlcal analysis. There were only two individuals that were
recorded as incomplete emergents.

At the end of the exposure period, described below, the final alkalinity, ammonia, conductivity, hardness,
dissolved oxygen, pH and temperature were measured, and the test chambers were prepared for the
removal of test organisms. With the overlying water present in each chamber, the top 20% of sediment
was gently stirred into suspension. The slurry was then poured into a #60 mesh screen (250 pm) and
rinsed in a shallow pan of laboratory water to remove the finer grains of the sediment. Sediment
remaining in the sieve was placed into a second shallow pan of water over a light table, and carefully
sorted to find the surviving test organisms. Using additional laboratory water, this process was repeated
two or three times for each replicate until all the sediment had been inspected. All surviving organisms
were transferred to a 30 mL soufflé cup for live count verification.

On day 44 of the exposure, the controls reached a total emergence of 53.3% (32 of original 60 test
individuals). As this was the final endpoint being assessed, the control treatment could be ended when it
achieved >50% emergence of original test organisms. At this time, each test sample was then evaluated
individually on a daily basis to determine when it should end. Once a station sample. had not recorded a
new emergent adult for seven consecutive days after the control treatment ended, that set of five replicate
chambers was sieved and all remaining surviving test organisms were recorded.

Data analysis

Data analysis was performed following procedures published by the USEPA [1] using the Toxstat [2] data
analysis software. Survival data, in the form of proportion of survivors in each chamber, was transformed
by arcsine squareroot and then tested for normality using the Shapiro-Wilk’s test or the Chi-Square test
and for homogeneity of variance using Bartlett’s test, as appropriate. Analysis of variance (ANOVA)

followed by Dunnett’s a posteriori pairwise comparisons or Steel’s Many-One Rank test, as appropriate,
to evaluate differences between stations and the control sample.
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TABLE I: Summary of Conditions for Chironomus tentans Toxicity Test

Test type;

Temperature;

Light quality;

~ Light intensity;

Photoperiod;

Test chamber size;
Sediment vdlume;
Overlying water volume;
Renewal;

Age of test organisms;

Number organisms / container;

Replicates;
Feeding;

Aeration;

Overlying water;
Test chamber cleaning;

Overlying water quality;

Test duration;

Effects measured; -

Test acceptability;

Whole sediment, static, daily renewal

 2304-1.0°C

Wide-spectrum fluorescent illumination
50 - 100 foot-candles
16 hours light, 08 hours dark

300 mL high form borosilicate glass beakers

100 mL / replicate

175 mL / replicate
2 volume éxchanges per day
<24 hours

12

5

4.0 mg flake fish food / day

None unless dissolved oxygen concentrations
<2.5ppm

Laboratory reconstituted water

"+ Only if necessary

D. O., pH and temperature daily; alkalinity,
ammonia, conductivity, hardness & pH at
beginning and end of test, conductivity @
7-day intervals '

Approximately 50-65 days

Time to first emergence, total emergence and

total survival

Min. control survival 65 %, control emergence >50%
_ g
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- RESULTS
‘ Effects on First Emergence / Control and Reference Samples

Raw data are presented at the end of this Appendix. The number of days each replicate took to produce
the first adult was recorded as a percentage of the total time of the test exposure, 65 days. Data were
arcsine square root transformed. The data were found to be normally distributed, were tested for
homogeneity of variances using Bartlett’s test, and found to be homogeneous. It was therefore
determined that parametric analyses were appropriate, and ANOVA followed by Dunnett’s pairwise

comparisons were used to determine differences between survival of orgamsms in station sediments and
the control sample.

Results from the analysis, which compared the time to first emergence in station sediments with that of

stations 8 and 9, the two reference stations, are presented in Table II and at the end of this Appendix. The
control values are included for comparative purposes.

Of all the stations in the study area, only station 3 was found to have a significantly greater number of
days to first emergence. All remaining stations: 4, 5, 6, 7 and 10 did not produce values statistically
different from either of the reference stations. Stations 1 and 2 are not included in this analysis as they

were originally included as potential reference site but unacceptable survival negated their use as
references.

Table I1. Average time to ™ emergence of C. tentans by station using stations 8 & 9 for comparison

Station Average Days to % of 65 Day Significant Significant
‘ 1 Emergence Exposure vs. station 8?% | vs. station 9?2

Control” 29.2 449 - -

8 31.4 48.3 - N/A

9 30.8 47.4 -N/A -

3 51.2 - 78.8 ‘ YES YES

4 41.6 64.0 No No

5 40.8 62.8 . No No

6 36.6 | 56.3 No No

7 33.6 51.7 - No - No

10 31.2 51.1 No No

1 - Control included for comparison only
2 — Reference sites not compared to each other.
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Effects on Total Emergence / Control and Réference Station 8

Raw data are presented at the end of this Appendix. Data were arcsine square root transformed. The data
were found to be normally distributed, were tested for homogeneity of variances using Bartlett’s test, and
found to be homogeneous. It was therefore determined that parametric analyses were appropriate, and
ANOVA followed by Dunnett’s pairwise comparisons were used to determine differences between
growth ofiorganisms in station sediments and the control sample.

Results from the analysis, which comparéd the total emergence in all samples with that of station 8, a
reference station, are presented in Table I1I and at the end ofi this Appendix. Emergence is evaluated at

seven day intervals begmmng with day 44, when the control treatment reached >50% emergence. The
control value is included for comparative purposes.

Reference station 8 ended on day 61, with a total emergence of 66.8%. It should be noted here that at day
44, when the control treatment surpassed the 50% emergence level, station 8 had produced 48.4%
emergent adults. However, the criterion for the ending any sample treatment was no emergent individuals
for seven consecutive days, so station 8 continued until day 61. Compared with station 8, stations 6 and 7
at no time showed a significant difference in total emergence on any of the days used for evaluation (44,
51, 58 & 65). Ofithe four remaining stations; 3, 4, 5 and 10, all had significantly less emergence at day 44
compared to station 8. At 51 days, station 3 had ended, stations 4 and 5 were still statistically different
compared to station 8, and station 10 had produced sufficient numbers of adults to not be significantly
different at day 51. At 58 days, station 5 had ended, and stations 4 and 10 were different from station 8.
At the end ofithe test, day 65, station 4 had ended and station 10 was again not statistically different from
station 8. Stations 3, 4 and 5 have been highlighted in the table below to show that at all points during the
exposure period these stations were producing significantly different responses compared to that of station
8. The last sample from station 10, appears to have suffered some deleterious response, however the
statistical analysis at day 65 did not find the final emergence of 39.4% to be different from station 8.

Table III. Total emergence of C. tentans by station using station 8 for comparison

Statio %o Significant % Significant %o Significant % Significant
Emergence vs station 8 | Emergence vs station 8 | Emergence vs station 8 | Emergence vs station 8
n @ 44 Days @ 44D @ 51 Days @SID | @58Days | @S8D @ 65 Days @ 65D
Contro
O 534 - - - - - - -
8 48.4 - | 616 - 66.8 - 66.8
3 32 | YES | Ended | - ; ; ] ]
4 16.4 YES 19.8 YES 19.8 YES Ended -
S 16.6 YES 16.6 YES | Ended - - -
6 35 No 48.2 No 70 No | 7638 No
7 | 282 | No | 416 | No | 466 | No | 466 | No
10 24.8 YES 34.8 No - 34.8 YES 39.8 No
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Ejfects on Total Emergence / Control and Reference Station 9

Raw data are presented at the end of this Appendix. Data were arcsine square root transformed. The data
were found to be normally distributed, were tested for homogeneity of variances using Bartlett’s test, and
found to be homogeneous. It was therefore determined that parametric analyses were appropriate, and
ANOVA followed by Dunnett’s pairwise comparisons were used to determine differences between
growth ofiorganisms in station sediments.and the control sample.

Results from the analysis, which compared the total emergence in all samples with station 9, the second
reference station, are presented in Table IV and at the end of this Appendix. Emergence is evaluated at

seven day intervals beginning with day 44, when the control treatment reached >50% emergence. The
“control value is included for comparative purposes.

Reference station 9 ended on day 65, with a total emergence of 71.6%. It should be noted here that at day
44, when the control treatment surpassed the 50% emergence level, station 9 had produced 45.2%
emergent adults. However, the criterion for the ending any sample treatment was no emergent individuals
for seven consecutive days, so station 9 continued until day 65. Compared with station 9, stations 6 and 7
at no time showed a significant difference in total emergence on any of the days used for evaluation (44,
51, 58 & 65). Of the four remaining stations; 3, 4, and 5 had significantly less emergence at day 44
compared to station 9. Station 10 was not found to be different from reference station 9. At 51 days,
station 3 had ended, stations 4 and 5 were still statistically different compared to station 9, and stations 6,
7 and 10 were not significantly different. At 58 days, station 5 had ended, and stations 4 and 10 were
different from station 9. At the end ofithe test, day 65, station 4 had ended, stations 6 and 7 ended with no
difference compared to station 9, and station 10 remained statistically different from station 9. Stations 3,
4 and 5 have been highlighted in the table below to show that at all points during the exposure period
these samples were producing significantiy different responses compared to that ofistation 9.

Table IV. Total emergence of C, tentans by station using station 9 for comparison

Statio % Significant % Significant % Significant % Significant
: Emergence vs station 9 Emergence vs station 9 Emergence vs station 9 Emergence vs station 9
n @ 44 Days @ 44D @ 51 Days @ 51D @ 58 Days @ 58D @ 65 Days @ 65D
Contro )

: 53.4 - - - - - - -

9 45.2 - 58.4 - 66.8 - 71.6

3 3.2 YES Ended - - - - -

4 | 164 | YES | 198 | YES | 198 | YES | Ended | -
5 | 166 YES 166 | YES | Ended - o -

6 35 No 482 | No 70 No 76.8 No
7 28.2 No 41.6 No 46.6 No 46.6 No
10 | 248 No 34.8 No | 348 | YES | 398 | YES

. Effects on Total Survival / Control and Reference Samples
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Raw data are presented at the end of this Appendix. Data were arcsine square root transformed. The data
were found to be normally distributed, were tested for homogeneity of variances using Bartlett’s test, and
found to be homogeneous. It was therefore determined that parametric analyses were appropriate, and
ANOVA followed by Dunnett’s pairwise comparisons were used to determine dlfferences between
survival of organisms in all station sediments and the control sample.

Results from the analysis, which compared the total survival in all samples with that ofistations 8 and 9,
the two reference stations, are presented in Table V and at the end of this Appendix. The control values
are included for comparative purposes. The remaining stations; 1, 2 and 10 were considered as altemate
reference stations but unacceptable survival negated their use as references. The recommended minimum
survival for the emergence portion ofi this test is 65% at the completion of testing. The control treatment
as well as reference stations 8 and 9 exceeded this level of surviving test organisms.

Ofthe stations in the study area, station 3 was found to have a significantly lower survival than stations 8
and 9. Ofithe remaining statlons 4 and 7 were found to have statlstlcally different survival rates when
compared to station 9. |

Table V. Total survival of C. tentans by sample location using sites 8 & 9 for comparison

Station | Total Survival | References Significant Significant | Significant
| % vs Control? vs station 8?7 | vs station 9?°
Contro}l’ 88.3 - _ _
1 25.0 YES. - -
2 40.0 YES - -
3 50.0 - YES YES
4 21.7 - No YES
5 81.7 - No No
6 - 81.7 - No No
7 46.7 - No YES
8 68.3 No - N/A”
9 80.0 No N/A® -
10 55.0 YES No’ No’

1 — Control included for comparison only
2 — Reference stations not compared to each other
3 - Site 10 included as site sample due to possible contamination effects
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RAW DATA FOR Chironomus tentans
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Initials % | WL TE P~ [ D P\ —
Date (/5w fife, /3 In/9 1 PLi VA
Test Day [ ; " v .. L . o D BE
Morning change(time) ) ' -
D.0. mg/L
pH
Temp. (C)
initials
Date -
Afternoon cr@ge_(tlme)
D.0. mg/L
pH
Temp. (C) B
initials
Date
Control Sed. collection date/by: "~ Organism source:_ Test Chamber size:
Control Sed. sieve date/by: _ " Test organism Lot number:___ : Test Volume of sediment: ___—"

animals per chamber: Test\Votafire of water:

Sieve size used:

Sample sieve date/by: Food Type: ___—— Test Duration:
P
Sieve size used: e —— Frequency of feeding:

e
P




Client/Toxicant; I 7 3
Job Number: cl-o|
Species.___- C . tentans

Beginning Date & Time: _ 9 -3 -03 /&Y
Ending Date & Time:___//~02~ o3 /1900

Freshwater Sediment Test

. . American Aquatic Testing, Ing.,
. j Physical / Chemical Parameters

. Ho‘n‘c A

Day )
Parameter |Concentration! 0 1 -2 B 4 5 | 6 . 7 8 9 10
Contiol 23,0 |Q2.S 1220 272.0122.0(22,<${23.5 .o 2257|220 [22. 0
SHe 1 |23%.c [22.5{ 2202z 0l220l22.502 5 R o |z2.832-0 |22 »
T S/tep 1230 {22-0122.01272.¢220|22,6|19).C PO |22,0122.0 |30
E 'S te3 RJ.0|22-017220]122.0122.0]22019).5 8.0 22,0220 |30
M SiteHd |23.0 |32:0{92,0|22.6|171.0|22.¢ |22 0]|J2.0]22.0]22-0|3). ¢
P SiteS 1230 [2>-21 2201 226{722.0(22,0/95).0|I.0 |Z2.0|22.0/ o
Site€ (230 |332.01220]|722.6/22.0/22.0[22.0{R.0 |ZZ.0/R.0 [F)p
(C) Si+eF 123.0139.2122 01220 270(22.0195.0[22.0 |22.0]22-0 |33.0
Sted (238 [32-21220{22.0|171.0122.2|32. R |z2.0]22° |22 o
Sideq 1232 1)2.6|972,0112.0| 722 0122, 0|22 2 (.0 1220|220 [22.«
Site 101230 132.c 177201 220l 2201 22,022 .0122.0 |22.6]2>.Ol2>.0
Cotrol 6,3 6.6 7.0 |7 T7@ 6N 24166 163 [F-516 F
S.tel (6,4 |63 124 |30 |27 |65 73 |\ (2.1 |+-3 | Lo
S+ex 69 €72 126 1021 /5167 |75 |10 €. 35 |ZI
| Dissolved S/'f‘e3 4.4 1€.i |72:.3 (o‘q INARY 6.2 L1 lS 3 ' 9
Oxygen | Site¥ [ST0 [ €3 (68 |69 |73 26 70 166G €Y 1F>D| Ze
Sites 5.5 €3 108 b 7.3l 167 (116,333 %e
mgry | Siteé S ¥ €51 68 (e |73 164 (€7 [slgs132 | 70
Site7 (3.2 |66 120 G317 26s 169 |15 (3.3 | F9
Siteg s,y (€€ wxilhg| 7 11649 7.0 (6% |63 |33 %0
Sited (520 16S 1L [l 0 |64 (€7 oY 6.2 | +23]1¢.9
- Siternlss [ 6€ 1770 [lotel 75163 172 ¥ 1.8 3.2 | 64
. Control [72 | 7.2 33 |37 77726 |29 |+t | 26180 |23 _
| Sitel {72 17,2138 |12} [7.6 |77 |33 | FF|3C |29
Sited |7.2 1 7.2.13% | 711281726 |5 136 |74 3% | 7.8
Site3d 7.2 231X | (71 7717.< 175 |35 | Z<1#38 | 23
Sidey {70 | 772133 | Wl JT17.5 17.5 116 | 7S |33 | 7
pH Sites 174 12,2133 | | L7178 7.8 |35 | Z<13% | 2%
Si4e€ 7.2 | 7.5 1 g || 71175 |75 145 128133 | 2%
Site?Z 170 7.4 133 | Vol 78175 |75 16 | Z¢6 ¥ |23 -
Sited 7.2 |24 138 | "\l N1 e T7¢ [ | 2438 |22
Si4eq TR |7.4 133 | 1| A&7-6 1 7¢ [ | 7¢]¥3 | 2%
Shernl|72 7.4 1 A A2 1 1g17.5 1735 111 F6 133 |2 |
~Initials__ [ AW~ Ve T | JF 175 [ e WO T me
_Dbate 19/ 19/y 19ja 1Al Y7974 11/4 15\ [ /¢ 1N& Tali3
Cond. (umbos) [l Alkalinity (mg/L) § Hardnéss (mg/L) | Ammbnia (mg/L) [[Comments: @Q)ay F
Concentration| Initial | ¥ Intist | Final ¥ Initial | Final || Initial | Final (Q)— £ £ - KD~ /(‘
Control (278 a5 158 | 6o | 4o 2o (0.4 (o0l . L -A3 - F/y
SiHe2 1218 (935 | o | oy | Fo 10.00 [6.00 ' o
SHed 1275 735 70 [ Mo %2 | 90 [ 6.%010.00
Site3 12775 |30 1 60 | L ol %0 | 99 |0:}0]0 ol
Sited 1275 X361 40 |Fo %0 | 90 [0.00 |0.03
Siteg jage |20 1J0 | £6 |20 | Fo 40.13 | 0.00
Site€ {27c | Yo | 6T | o | F0 7o 10.13 ] 0.0
| Sife Z|240 |3ro |70 | Zo L F0 | 90 |0.1g ][00
Sted R [ Pof7¢ | Fo | B8 90 [o. 151000
Siteq 1249 | 3o {70 | Zo 1 H0' | 490 18.23 0.0}
., Site fela0 | asoiso |40 145 | Zo 16.09]0-co
Initials 3~ 1o AP~ | 7P WAY | e (ko | 72°
oy, ——D2te 3 1aw0 {43 Infz 14/3 1 /5 1973 1 /7




Hateh

ClienV/Toxicant. / F 3 _ Beginning Date & Time: ‘7 -3 -03 ) 1340

Job Number. ol-ol.

- Ending Oate & Time: Jl-07-0% {800
Species! . e tanm .. ) . ) .
. Freshwater Sediment Test .
. . _ : ; American Aquatic Testlig, Ing.,

Physical / Chemijcal Parameters

_ . Day .
13 | i¥ | 1§ 1& V7 18 19 EYe) EM

Parameter | Concentration| "} -

, [EN 23
Controt |23 0| 2.0 |22 .5 |32.0 {825 22812 0] 22.5 {232 22 . 5123 .2
S/ted |23 2/0.0 22,5190 225 |2Z2.S|123.5 22,0 |33. 0122 51275
T <, /e 2la3.0P0 |22.8720.01225 PZ2.S193.0]22.0123.122 0|23. 2
E S4e3 230|220 [22.8192 0225 22,85 | R0 220123.2|Z2.0{)]. ¢
M SiteY |33.0|20]22.5]5)0]|225[22:5[33. 0180 |23.-|22,0133.0
P S/4eS 1230 2-0122,8192 ©132-5|22.81233 . 122.0}23.0]{22,0]23 0.
Sited 123.012.0|22.5732.21325 122023 2 |22S |23.0122.0133.0
(C) S/itdeZ123.6122.022.51 92 0 | 325 |22.0|23.. [ 220123.0|22.0133. 0
St ¥ |23.0220 2251220 [I>S 22023 212201 33..122.0{33.06
S/teq [93.=9F0 [22.5750.0 |22.5 122, 0]123.5 [ 220 |33.0[22.0]33. >
S;4€ 40| 230|220 228[ PN 2235 [22.0|23.0 102.0| 23.0|22.0[23.»
Control % 08 1€.516-F186.82 (€S éz? 5.9 0 6.3 | £.3
Sitel | Z3 3. €y | £518q 72|70l |6y €[ |45
Sitdea | #2270 [7o | 22| FO[Z ) 20 15.3]|€.5 | o |64
|Oissoved | Size3 | SF196 [so( | S¢laq sl | saldo |93 47153
Owgen | Sited | 22 6.8 6.5 169 168 1€:7 1 €91lwols.SIsns|Sqg
Sides| 2o |cx 1S3 |64 |&F IS, s 3|60 |48 15,7 |€c
mgy | S;te €| FollL blCo | 43| 4x |56 |G Sk |7.€]160 |{y
SiteZ| Zo |¢.Y [€C.2 | €f 165 1€.2]| &S [S0LS,315,8 158
Site? | 649 (o lC. |6 |72 1€ 1164 [\ [4,S5185.¢ 154
Siteq | 2o |63 1€ 0 |45 &7]16.5]16.9]54 %? 377 | €2
. : Sifbeto]l 20 OI|6.C | £ 721 91731 2010H16.1 {557 |
Corol | 72 | hs [PS | ZE6 [ ZZ2.Z2 [ #3 [N 26 26 | 22
Site 2 | 7A 135 |25 | €| 22 7.7 | 23 |7 |2S 2L | 722
Sited | ZZ | WO V2SS | FE | ¢ |22 | 23 | A 25 25 | 2<
Sited | 22115 |28 | 24| 7.5 7.7 1 Za | W |Z¥ 2L 7S
Scted | ZR i vs |23 | FS 1232 1 72 122 1NV 1 ZY 2L | 2.4
pH Sites | Zg | | &3 | 261272 746 | 23 1NS [ZS 7S | 2<€
Ste 128 1AM 123 | Z¢ | 28 |26 | 271151723 [2.5 | 2«
SifeZ| 22 1T |25 | 27V 22177 1 22 1 V0| 7S (24 |27
Sitef | Z8 V0o | 2.8 | 22} 28 127 | 23 1N /.S |7.¥4 |£&
Site Q1 78135 285 | 77122 2.8 1 23 |V IZAS |Z4Y | #5
Site ol ZZ 1 F 5 125 | ZF 1 23 {771 23 |70 |25 % 7&
Initials .. T2 v AT | 7 e o | 30 | Teo PO
_Oate | 9/iy 1 alis 19/7¢ 471:% % re 4;/9 g/2o | 21| /22| 7/231 9Ly
__- ¥ Cond. {iimhos) PAlkalinity {mg/L) | Hardness (mg/t) lf Ammbnia (mg/L)- Comments:GDﬁ\(/ Y
Concentration] Jwitgl¢] EiratG] Inif Final_§ Initial | Final Il Iinial | Final | @Davy 3)
Conttol [J%0 |lazg§ ~ IN_ I _ . ' '
S/tel {375 |age S
Site 2§22 (37 | ™~
Scte3 | 270 |2pe , N
Sited 12z0 |oro ~ 0 U
S¢S (930 [3%0 N
Site€ | IFo | 272 2R _
L Si4e 21225185 1
1 S/+eg 230 [390 T - AN .
‘ SHeq | 375|230 1 e N
Site fol 2751270 | _ ‘ N\
Iniﬁais' Y- | ;- A ‘ - K : T N 1
rwssoman —2%e ~ L g/i21 9/94 , - N




‘Chent/Toxicant:
Job Number
species: C . teqtans .

[723

. of-oli

Ha tc b

’ Beginnfng Date & Time: 4-3-23% 184

Ending Dale & Time:

Freshwater Sediment Test
" American Aquatic Testing, ing.,

Physical / Chemical Parameters

/1-02-08 1200

. . . Day
Parameter |Concentration| & | 2.3 XY 2SS 1 26 | 27 23 | a9 3o b 30l 32
~ Contiol [22.0 122.0D O |20 330 8.0 [22.5 123 0]|23.0123.C|2)S
Sitel 1320 122,020 |00 |23-0pF.0 | 228 |33. 21322133120
T S/ite 2 92.0 1220|220 | 220 1930 |22.0 |2Z:5|23. 2|22 {J3.8122.9
E Site3180.0 220120 220123 0130 22.€123., 122 » 22417225
M Sited 19270 {92022 N2.0.133.0 (B0 {22923 v1F>e|3)-4122:-F
P S/teS |0 [220 |0 {72.0 (230 |Bo> | 22.0|23.2192.21235 1275
Sited |20 1220 17200 [220123.0 | B0 DTS [23:2122.2193.5 905
(c) | S/4¢ 21220 1720|220 |22°0|23--13.0 |92€123-2133. 21231225
Site 3 720 |07.0|7XC |20 |-~ |80 |20 |F3-0| 32,0 2251935
Site g |22-.0 |22.0|22.0122.01233--|230 |79.9123-9192.2192:( | 225
Siteto 2.0 22,01 226220033 » B0 [22.5133 2 19221 93¢ H-S
Cordl [0 [S.S16| |Olédl4g |H2r16-3 1S 4]15.¢ 153
S 41 16.0 1S.71¢o 1o 167 |50 14 S1S-21€Yy 1449 &<
SHeals 1 Gz [Sc gy g2 1H3 (S xifeolc. yl¢.9 157
Dissobved | S/i2e 3 |6.0 |48 165 g3 [§.91H3 |Hao|sS |5 (|Co {4F
Ongen | S,te /153 (64 15k |53 16>y [HYa gy i45.€1450 150
Sites 5% |do |43 |49 |4 l46 |43 |4 2162 |5 |19
mor) | S/ted |se U IYg |41 |Solbb |H.o |48 152151 |48
. -1 SHeZ 155 IS (53 190 1S 2B 4o Y48 |S. 2181 {49g
Stex |56 U2 Hy |43 143 H0 (Y] |golS715S 15y
Sitea. b 16356 [S2156185 [y | |sa |55 7 |53
C ] Sitewlss [6bl5q [5H1as 5o u gl 129 éals s
conrol _[Fo A [F+9 [$3.0 729138 [ 3] ZSTZET 7Y [ L2
Sted 8o M 139 SO 29135 | | 2.6 £6 | 7F | 28
Sitea |3 QG MY [ 391 g0 |F3 [ ANZELZE 1 27| 22
Ste3 3 F v 1331 39 L 281325 el | €. |2 | 24| 2«
Site1F+e N [3g 1 34 | 291hS e 3127 723 1 2% 1723
pH Sites1Fo 118 126 [ 2z [ | QM2 | 2] 29 | F2
Ste |6 MY 13 [ FF | 22 [ 72 | AV 728 V723 | 22|72
Site 2136 A3 | Iy 22 0 | AU 76 {72 | 277178
S4eZ |¥C |5 |35 [ 43 | 221 ¥ | nwl726 | 23| #8 | 72
Siteq |76 NS 35S 30 | 2 | AT AN 126 | Z7 | 728 | 74
Sctefol o |V | 25 %‘C A AENERONEZEFSANFIEEFE
nitials. o TJ6 MO WO T a0 Too T IR T | 22 |20 | me
_Oate  [qfs [A[2ul9+ 19123 | 9hglalBo Ttofi [A [ 6 lwhy | #lk
- & Cond. (umhos) §™akalinity (mg/l.) | Hardnéss (mg/L) || Ammbnia (mg/L) [IComments: @Zb‘? 3S
Concentration] nitiali } iNKat | Final |- initial | Final | mitiat | Final | @ D;, v ~
Control  § 2 Fo|a80o "N ‘ : ! B
| S/tel 26512720 N 1
Sited | 262 |27 N
Site 3 | FFe| g N -
Site 4 1 265|325 N
SiteS | o) 37< N
Siteé | 36921370 N
| S/te 71 360370 ~
5/‘/88 260 }3" \
Siteq 260 |37S ' | N
| Scte/o 3¢ | 70 N
Initials_ Y o2 N 1
Date 10/e | "% ~
FWSEDPAR. wk3




Client/Toxicant: J 75 7
Job Number: ol-ol
Species:_ C . tenTan g

Beginning Date & Time: 9 - -3
Ending Date & Time:

Frestiwater Sediment Test
American Aquatic Testing, Ing.,
Physical / Chemical Parameters

lpyo

11-qu’os 1200

, __ Day
Parameter | Concentration] 32 | 3¢ | 3:.¢7| 2(£ A2 38 39 | %o Y/ K2 ¢3
Contiol _|22-< |0 A0 |2%5)125.022.0]|22.2|22.5132.C122.2123 5
Sited 1232 (4o [AO 112202202720 220]32.5122:.5122. 2.
T Sited 13xoldko Q23012 Ol 22017220122.5 22532l ¢}
E [.Sirel |Ho Ko KO- -12%0R3T 7220 220/23.S122-5132-0{.C
M Sifeq |20 ko |AD 1230530 | 2720220|22.133-S12 .0|33.5]
P SiteS (220|010 2321230 |9720]220[30.5|).57 | R0 | 33.6]
Scte b |23-0 |HO [Fo [23.9123.01920] 22.0[22:S[32-5 [23.2 | 339
(C) Site? |53-0 |MO | XS [23.123.0 [22.01226(22.S1HD.5 |33.2 22T
Ste3 1320 |0 |0 133.0123.0 (220|220 132.5123S |M.0 3.5}
SireT |22-o |gto | XU 123 oP3.o | 990[220125.5133.5 {23.2 [>T
Site (e {3a-0 1840 [FHO [93.0 123 0] 220] 220[22.51923 5 [22.0133.7
Cool | 5.9 |22 |53 [H4 [He (Lo |Yep|E 915941521 41
Sotel |72 16N [G2 [lles (o5 5215491851691 £0¢
[ Sie2 |[S7 sV |55 A4 | ¥ 4515.£153 |71 49
|Dissoved | Siye3 | 47 142 MY 140 1942 | SE1O5 /| S X 1Y€ 1jg|s |
Oxygen | Spet | 5,3 |49 ‘i_‘) g 14% LY S-;O 5«7 S99 141 £-3
SireS e |0 140 |¥Y 1w | o] 401 €9 lqp |60 ]| €0
mg) | Sired le gld0 [l 143 Y4 | ZE1 G S F ol 8160
SitkeF | 58 [6\ 153 148 \YTI |1 S| /| SXIS-21$H 5.7
Sited | S 1ds lud [US [ U] [feo| ST SYHICT | £l 5.6
siteq | SS9t |48 |49 |52 (SO |S5F SLICAH | 7] 5.€
Scketo | S 2100 16Go 157155 | (| 8.6 .71 <51 5.61 ¢y
. “Control .| 728 g |18 7 136 1K 17l 2o Z¥ | 7.3 7-£
Sited 1|28 1385 |35 |74 1FS |03 | 7G|l ol | 72| 7k
Sited | ZF A5 (e | 2S 1A 1T lpl T ER | TF | 28
S/e3 126 {1 X5 (36 |74 1 #5 |9 l7.l 22| 7S 1 24 | 2§
Sifed | 272135 |36 | AHIFY Tl 7G| 29 ZF 1 24| 23
pH vres | zZ2 1944 136 | FS T Y | Wo| 2.5 24 ZF | 2.3 23
2546 | 271N | 35S | FSIhY | Te| S | xo | 27| 27| 23
SreF | ZE 1AM 135 | ZST I 1 6| 0S| S |27 172 |77
S ¥ | Z3 1AM a5 | 28133 7612|301 FZ1 3281 723
Sred 2 AV [ 35 | FS 1Y [ Wolrcl zo | ZF {28 | 23
Srete | 28 | ¥R [ Y5 | Z¢ | V| a7 | 729 | FL L FF 12X
Initials. | 70Q [\w{ AN 107 T 152 | 27 | 5o
_Date | /7 [jo\3 | OX | 7o/g [Iofio ftojun g&l, 31 @l w0/iS] 0/K
Cond_{umhos) | Mikalinily (mg/L) || Hardness (mg/L) ]| Ammbnia (mg/L) JIComments: (D Day 19 calesg
Concentration|| _Initial®®] Final™) intal | Final | Initial | Final |l Initial | Final lople, . 52 aecked wizh
CQI\U’OI‘ }fl?( - . \\ i : ‘ Fvﬂfd“pf’m/ ami&cr:b;‘&,
St Z {230 |2Fo | ~_l @ D, s( -
Scpe d | A2 | 2IS D Ul - f
Sired 1235 [F 30 AN
- - Sres | DFS|F A% —
SqHe € | 276 276 Nl
Sire 7 | 230 | 33§ N
Srred | 2751 24S , N
Scre 7 | 332 | 3o : T N
. 5% lo | 232 | 2706 N
Initials T AN
FWSEDPAR wk3 Date ’9/3.9 A




Client/Toxicant: | 73 Beginning Date & Time:__ 09 9

-3-53 ]
Job Number: Ci-of ' : Ending Date & Time: /~02-
Species: (. #eatuns '
: Freshwater Sediment Test
. American Aquatic Testing, Ingc.,
. T Physical / Chemjcal Parameters
. Day
Parameter | Concentration] ¢{t{ | 4.S | 4.4 4F | Uz Ya | <o | /. 52 | &3, < Y
Control | — . - - - - - _ — ~— i
Siked 3301220224 12251270230 [2:0 | 220|H0 [L30(33.6
T Sike 2 [ 23 ojR2.0l220]22 Si2f.0 |23.0 Do | 22.010.5 |23.0 )
E Sipe3 | A3 ol22.0122.¢129512%0 D30 2.0 f— | —=-| T | =
Moo Sieed [23 01220122423 <240 123.0122.0 | 22005 (L3033 0
P Site S 1230 (22,0122 0|22 524.0 {23 Q {220 | — - ==
Srel 123 . 0{%2.0]220122-5124.0 |23 |220 220 |&).S |23,0 |I3. ¢
(C) SireF 123.5122.0]220123.5123.5123.0 {220 1996105123023 .«
Sired 133.0122.0[22.9122-5123.5]23.0 |220 | 970| B |o8B.0133.
Si1¢a [p3.0]|22:0]22.2]12)<5[23.5[23.0 |-G | 75, 0|22.9|23.0]23-°
Scter 133.0[22.0[22.9/32.5123.5[230 |220 | 270820330 133-0
Control —_— C— — —f - —_ — - - ol
Sered 1 S3IGN 160157152 195 160 |/ 16V LA [ €4
Sired 1S,z 15911 I3 59 160 [ 1635 6.0 61
|Dissoved | Si#e3 |G 1A 21491 47 5.0 le\ |— | - =1 =
Ogen | Sird | 415, 015:616.415. 1 B 1598 |57 |59 |60 £
SiteS L ¢y |43 |H Y\ yq 4.2 5.1 |5 |— - - 1>
mo) | Siaeé | S 2143 14952135 [43 |56 |2 |5016.06-1
Sive? | S |48 156188 [4.¢ (43 |52 S0 |623|56 1690
Si+e? | solda [d.¢<ald.y {52 (59 [N [5K s 7161
| _Sied [ 4940 [Sio sS4 vy |53 S8 | 50[00[5K
Sirwic | S0 5.0 [ [ .ol |6 [sx (Gl ]159[50 (6%
. ‘Control .| g L—-' —— f—' -— — - | — ’r‘— -
Sctel 1 2.6 122132 | Z|L O FT [A< 7.8 |77 175 |23
Sived | 76 22137 | zrlyvo | +9 |33 7% | 77128 |23
Serd | Z4 (2.5 [P 2721272 1 FG91F8 |~ | —, I
Sited | 25|28 |22 22 7z | F91*3 |27 |7 | A7 | 78
pH SiteS | 26 |35 | 2 F Z? |7 | {g13.8 | — | =~ — =
- serel | 26 A5 |27 28 28 | RS (3327127177 |73
Site7 | 2612S |26 | 22 12 IS 13 g 1276107 |23
Scwe2 1261285 126 | 72 [Z2¥ [+ ¥ 133 |71 26 127 |73
St | ZENVZEY 1 FC | 272127V FA VR 193 [ 761727 | T3
Svwrpo | 25 iFd |6 21721 3 F 1 FA 10717 47 | F3
ntals. | 7P 159 %0 |20 "D e Iny ¢ &, 17, | ™
_Date | «@/gz[I8)iq {ts (5] io/a-el tofz ] > 1 \0i23 | I0f24 {00 Vo | 72/>F
- | Cond. (umhos) [ "Alialinity (mg/L) [ Hardnéss (mg/L) ll Ammbnia (mg/L) JComments: @ A 53 vn /(55
Concentration] Initial] Final®} it | Final | Initial Final Initial | Final | odher wiced marked v rh
Control = = N 5 i ‘ Q»F 'For" F»‘rm/ (70,,(/‘,4.;:»/57‘\/
So#e ! {FAZo ok ' - @ Day IELS
Sird. | = |FA9E h . !
Si4ey § — | — - RN
Sireg § ~ - I
Sised [2¥0 |FA3S N B N
Scwef {270 |FRree N -
: Sird | 2Fo |FABS : NG
. . S/ lF2%0| — - . ' - N,
| Initials  § e | 742§ : i - T\
Date =~ jvadvh | #/2 . L h Y
FWSEDPAR. wk3 g n




/7[‘1 teh

Client/Toxicant: [ 73 Beginning Date & Time: 67—3.»03 / &49
Job Number: O f-oi Ending Date & Time:__ /1-97-08 1200
Species__ O fentansg . ‘ o "
, Freshwater Sediment Test .
American Aquatic Testing, Inc.,
Physical / Chemical Parameters
: . v Day ‘ .
Parameter | Concentratioh| << | S€ | % | S8 SS9 | Lo Gl €2 1 €3 £y | s
Contro} — — — - — - - — — — -
Site] |Bei3 oo | 270123.5. ~ | - o - - =~
T Sited [ZR0 123 o0 | 272012351 722-5133.8{22.¢| 215 | — - -
e [BDiee3 | - | - | - - T—"T-"T=-"71-"1—"F"~"1-"
M Site o — - - - - i - — — e
P Site§ — - - - | - R - — - -
Sik b 7320 |33 2oq0 | 2726(33.5]1727.5]33.0|22,0121.5]22.5]23.0
(C) | Site? (283D 12300200 2.0123.51272.83>.¢122.8 775122.5133 0
Cite 8 12B.0 132 0 1@0. | 2201235172 72.993.2| — | — | — -
S5i4e9 [23.0193 2 |R.Q 1220 | N S| 775[33.¢]22.5172.522.523 «
Scteje (25.0133.¢ {220 | — — | = | ~ _ = T = _
Control — — i - = — — - —_ ~
Sited o3 1450 GO &3 = | - | = 1= |= |~
Sijed |6\ | 6219 WX [ {31702 [ F3 |71 | — | -
| Dissoived | Siye 3 — - ~ |} = - — - - — - ~
Oxygen | Si4e & - - — - - - ~ - R -
Sites | — | - N R D Y I e - -
mgv | Site€ 1V | 63169 [Wlg | 75169 [6.9 | 70 6.7 |4 Y
SiteZ 159 | .10 & 1G.S 6. %g 710 1T Goule.51¢ 2
Sired 159 | 6.0 lpd | Wl& Y I |&ds | - |— |- 1=
Siteq 158 | Lol | 6] 701£7 2.0 (T |7 <l3
Sipefo 168 [ g91hp |— | ~ | — | - |~ |~ | = |-
Controf .| ~ = - - - - -~ ~ — - -
Site d |38 | 7X 1%V |73 | 2| ~ = = =T 2
gn;a. 3.¥ | 22150 | 73| 26 |0 Z2 28 1729 | — | -
3 1~ - = - ~ | = ~ o=~ — _ -
Siped | - | - | -1 - —| = | - [[— = [— 1=
pH | Sites |- — — - C = =~ = - =] - — -
Siteg 1385 | Zg 1.0 |73 | LI 1 V| 2F 2K | 1.5 F.F |77
Site 7 |18 | 28 180 |24 [ FF3|V L |22 2.8 | 7R [2¥ |Z32
Sited |33 178 [T0 | 2% 8 9(pl 28| ~ | = [ — |-
Si#eq |33 7% 1$0 | 74| 27l #3178 | 7,€ 25 173
Sidcie | 3.3 | 73 [0 | — = = = Z — =1z
ntials. (g 17 W 17/ [ mo | | 32 |5 | —3F |70 39
Date | wh¥[R/g OO [ i i) | W2la/3 1491 W[5 1u/e 143
I\ Cond. (umhos) jkalinity. (mg/L) }| Hardness (mg/L) i Ammonia (mg/L) [Comments:
Concentration \nitiafl | Final Initial Fina} Initial Einal || Initial Final
Control i = i i '
Site I 1K \ N
Sied |\ ~\
Sire3s | —\ N
Site Y 1 — N\ AR
S_i+¢$‘ - \ . \ :
Site 4 1\ N
Site 7 \
Site& _|F— | \_ DN
S.te9 \ : N
Sife o § | N
Initials BN
FWSEDPAR wk3 Date - \




| ~ Freshwater Acute Test
. Job #: S(R 7 #/4( ‘Amerivcan Agugtip T?s;ti[.lg_;'gtlacrt' Date & Time:_ 7'3— 3 idl¢

Spedies: C 7éntans : ‘ End Date & Time: 7’9"‘-3 [ Flo
Dilution Water: £ P4 Mpd. Hard = TestType: 18 hr. SNR
Concentration|Rep. | ~__Live Count - I Temperature (C)_ ]
‘ [ Ohr. | 24hr. [ 48hr. [ _Ohr. | 2ahr. | 48hr. ]
CONTROL A /2 i 12 936 [ 23.¢ | 2.5 |
B PN TPS 123 1230 | 23.T 132D
625 ppm A I 2 ia ) 23.e | 25 RS
g B [~ | 1 2 230 | 22.§ |25
1250 ppm A X Jx IX 23. s | 2).§ A5
B | I3 RS PN 23 0 | 22.5 | 235
2500 ppm A [2 [ 53 I 23.0 22. 2.5
| B | /> ) I 33.0 225 | WS
- 5000 ppm A I 9> o' I 23.e 22.5 2205
B B [ 2 o™ o” 23. 0 325 . | 225
10000 ppm' Al 1 . ‘o")“~ e X3 e p RIS -
L _ B 12 o't — X -e 2.5 ~ .
‘ Initials 742 TH° TR D T W
i _Date s 1 9]+ /s 9/ 4[4 S
[ Concentration | Aikalinity fmg/L). | Hardness (mq/L) |
Control R 4o Jo
10000 ppm JOU . e
Initiais - T 1) %
_Date -4z i s/t

Concentration . | pH(stdunits) _ |[Dissolved Oxygen{mg/l) ]| Conductivity (umhos) |

[ Ohr. 48hr. || - Ohr. [  48hr i Ohr. [ 48hr. ]
“Controi Z 7.5 27 ¥V Q¥o oo
625 ppm 2SS .5 27 Sl Koo | jsve
1250 ppm A6 | R | 27 g\ 2450 | 2Svo
2500 ppm £.£ IF | Z2F s\ | HSoe ¢ §60
5000 ppm 27 | 3B b 727 % Gooo G o000
10000 ppm 2y | FF7 Y 27 | ZF G [Feeo | 18000 9
Initials Toy> [ A A 2 VP I 72 a2
Date 7 e 4 e f B 7 LT

. Obsglf\iatibns: Of?"k‘/: neg dine a1 Q"Mf\'-v IYJVQ; fo to 7"4/ mor tality

ACP43PAR WK3



Acute Fish Test-48 Hr Survival

Start Date.  9/3/2003 _ TestID. koctswi. Sample ID: . SRT #16 KCI .

End Date: . 9/5/2003 - LablD: AATInc - - Sample Type: Prepared -
ample Date: - Protocol: EPAA 91 EPA Acute ‘ Test Species: -DM=DaphriaTnagra :
iomments: L T Chironom:d tertayd
Conc-ppm . 1 2 - o o o

"Control -1.0000 1.0000
" 625 1.0000 " 0.9167
1250 1.0000 1.0000
2500 0.4167 0.5000
5000 0.0000 .- 0.0000
10000 0.0000 0.0000

: ' Transform: Arcsin Square Root
Conc-ppm Mean N-Mean Mean Min Max CV%

Number

Total

N ‘Resp Number
_Control  1.0000 1:0000 1.4260 1.4260 1.4260 0.000 "2 0 24
625 0.9583 09583 1.3520 1.2780 14260 7.7M1 2 1 24
1250 1.0000 1.0000 - 1.4260 1.4260 1.4260 0.000 2 0 24
25000 0.4583 0.4583 0.7435 07017 07854 7.962 . 2 13 24
5000 0.0000 00000 0.1448 0.1448 0.1448  0.000 2 24 24
10000 .0.0000 0.0000. 0.1448 0.1448 0.1448 0.000. 2 24 24
" "Auxiliary Tests ' Statistic - Critical Skew Kurt
Normality of the data set cannot be confirmed - : :
Equality of variance cannot be confirmed :
: Maximum Likeiihood-Probit , :
‘grameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value  Mu Sigma lter
lope 521089 271215 -3.4204 13.8422 .0 27.5229 7.81472 4.6E-06 3.36193 0.19191 5
Intercept  -12.519 9.13578 -41.593 16.5555 ' ‘ ‘ '
TSCR B K
Point Probits  ppm 95% Flduclal Limits : 09 |
ECO1 2.674 823171 ., i ) T
ECO05 3.3556 111243 ‘ . ' ' 08 -
EC10 - 3.718 1306.15 : . . 071
EC15 3.964 1455.57 } * 1
EC20 "~ 4.158 1586.42 : L $ 081
EC25 4326 1708.01 . g 05
EC40 - 4747 2057.36 ' ’ ' .. 2 1
EC50 ~ 5000 2301.07 — - : 2 047
EC60 5253 257364 . . v 03]
EC75 5674 3100.04 o . o 1
EC80 5842 3337.65 o o 021
EC85 6.036 3637.7 o , 0.1 1
EC90 - 6.282 4053.84 - T _ 00 1. S A
EC95- 6.645 4759.77 . o - S T e e
© EC99 7.326 643233 L ! 19 100 1000 10000

Significant heterogenelty detected (p = 4. 57E-06)

Page 1 E - - ToxCalc v5.0.23

- _ Dose ppm

Reviewed by:



S STL
TRENT

. . ‘ ’ : STL Edison
. : ‘ - 777 New Durham Road
. . Edison, NJ 08817

1111 .1‘/2003 ' . Tel: 732 549 3900 Fax: 732 549 3679
American Aquatic Testing, Inc. o stkine.com
1105 Union Blvd.

Allentown, PA 10103
Attention: Mr. Chris Nally

Laboratory Results
Job No. P756 - Solids Testing

Dear Mr. Nally:

Enclosed are the results you requested for the following sample(s) received at our
laboratory on September 25, 2003.

- . Lab No. ) Client__lD ' - . Analvsis Required
464604 | o TOC
‘Grain Size
. An invoice for our services is also enclosed Ifiyou have any questions please contact your

Project Manager, Heather Menzel, at (732) 549-3900.

Very Truly Yours,

~Athatd X Udbass

Michael J. Urban
Laboratory Manager

\u lCUOg

. : Sy \4,, ’ .
- Leaders in Environmental Testing , r Severn Trent Laboratories, Inc. -

s
"o

cc



P756 .

Mr. Chris Nally

American Aquatic Testing; Inc.
1105 Union Bivd.

Allentown, PA 10103

Sample Description: Solids _Testing -01

Report Date:

Lab Job Number;
Lab Sample ID:
Date Sampled:
Date Received:

11/10/2003
P756
464604
08/26/2003
09/25/2003

) Results Unit Det. Limit Procédure Lower Limit Uppgr Limit Analysis Date Dilution
WET CHEM _ . -
Total Organic Carbon 30300 mglkg 100 LLOYD iKAHN - - - 09/29/2003 5.0
Severn Trent Laboratories, NJ Lab Cert #: 12028 Page 1 of 1
STL Edison 1



Partu:!e Size of Soﬂs by ASTM D422

: : . v B Sample pr»parauon method D2217 ,
: ‘ Cliént S I"LNJE : Project No,: 23011 ETR(s)#: 96179
‘ _ Client Code: ™ STLNJE JobNo..  N/A SDG(s): P75
. Date Recelved 29-Sep~03 Start Date: . 29‘9ep-03 . End Date:  1.0ct-03

[Cwm s Satmple ID; 464604 ]

cent Solids:  '70.6% ‘ ‘ Masximum Particie Size: Med Med sand
Wity: 265 (assumed) | Shape(> #10): N/A
inf:‘éss_'; " NA Hardness G #10): N/A

S_p_e;

i fers.sand|  med sand | finesand | silt

eight

A

Percent finer by w

£100000 1000 o 100 _ 10 1

‘» S o Particle Size, iniiérots {uiii)

Sle\"e'j'
size
3 inch
2inch
T5inch
Vinch
3/4 irich
3/8 inch
#4
#10
#20
740
#60
#80
#100
7200 -
Hydrometer |

Incremeotal TSIl Pércgnt or
percent Llassifieation | . Total Sariple
0.0 JGravel ~ 7 00
00 Sand . ) . 767
0.0 {__Coarse Sand __00
00 - _Medium Sand 340
00 4 FineSand 27
00 | Fines. 233
0.0
5.0
29.1
20.7
103
36
" 8.0
233
00 |
0.0
0.0
0.0
0.0

0.0

| ANNA _ .
P756 g ' - . .. STL Edison - o ' 2



ETR@# 96179 ™

Particle Size Analysis Set Number Client: STLNJE , 23011
Hydrometer Data ' P756 Clieat Code: STLNJE N/A SDG(s): P756
) Date Received: 29-Sep-03 29-Sep-03 End Date: 1-Oet-03
“Date.an , :
Percent Solids Weéighed/Mixed Hydrometer. - Large siéves Non-soil Small Sieve
- CIC930/03 CIC.9130/03 (Sieve Only) . £ >3C 9/30/03 CJIC 9/30/03 CJIC 973040
CIC10/1/03 CIC.9/30/03 - ' CIC 10/1/03 CIC.10/1/03 CIC 10A/0;

Test number
Lab number

Time, min. (2)
Reading
Temperature, C
Time, min. (5)
‘Reading
Temperature, C'
Tinie, min.(15)
Reading.
Temperature, C

STL Edison

. Time, min. (30)
Reading
Temperature, C
Time, min. (60)
Reading
Temperature, C
Tirne, min. (250)
Reading
Temperature, C
Time, min. (1440) -
Reading
Temperature, C

Hydrometer start time:
Hydrometer data enfered:

g Sk

Hydrometer used
‘Calibrations:{,

P756

STL Burlington _ P756580:iHydrometer

10/2/2003




ParticCle Size Analysis Set Number

- Hydrometer Data

Test number 1

Lab number ‘ ‘543‘_4,4

Fime, min. (2)
Reading
Temperature, C

Thiras naem (83
SN, nun. )

Reading

. Temperature, C
Time, nun. (15)
Reading
Temperature, C

- Time, min., (30)
Reading
Temperature, C

Time, min. (60)
Reading
Temperature, C

Time, min. (250)
Reading
Temperature, C
Time, min. (1440)
Reading
Temperature, C :
Hydrometer used:

s
Clieat: STLNJE ETR(s)#: 96179 ’
Client Code: STLNJE SDG(s): P756
Date Received: 29-Sep-03 End Date: {,-\-uD
: _ -Dat,é, an R
Percent S_olids_ Weighed/Mixed Hydrometer, ., - - Large sieves Non-soil Small Sieves
(IC R\ 3H\DD CIC NS (SieveOnly)- - - esc. Q\id‘\b‘g CICAVOED C'3<~.‘-‘\,\3‘3\5
(3¢ m\\\g"’s Ene A\ DR ' Che Loy \as G VoMY o WS4 (o3
o
S
w0 .
o
&5}
3
9]
i} ’ Q-f‘
S o
meter nsett e SO 2 - drometerstart ti
Calibrations: Ltemo. C p Hydrometer data enteréd:’
NIA |
0
0
~
n,

-9/29/03

STL Burlington

75650 Hydrometer



ison

STL Ed

P756



Particle Sizc Analysis

10/2/200.

Sieve Data. Client Code:
SET:.
Test
lzaboratory No
Sample ID
Dry ptep = D421
Wet prep = D2217 Sample Prep Method 02217
Pan, g .
Swndard Pan/sample; g 7
Values - “Panfdry sampd, g
Sieve "Opeuing; um o
3inch "75000 - Non-soil-material
2inck - 50000 -Desctiption
- 1.5inéh 37500, - Pun;g
i inch . 25000 Paw/dry simpl, g
3/4 inch 19000 Non-sdil;:g
3/% inch 0500 Hydroscopic Moisture carrcc
R 4750. Pan, ¢ ‘
410 2000 Paw/sampie, g
#20 © 850 Panidry sampl, g
#40 425 HMCE
#60, 250 , ‘ -
480 180 Sample % Solids 70.6% ' o
#100. “ 150 : , ‘ ; ) . {. O
#200 75, Sample used; g 8506 T 5 : ' < 2
Sieve + Sample Weights =
Size. - Mass, Mass,g =
Yidch ] ' 2
2inch -~
1.5.inch 1.5.ineh
Linch Linch.
3/4 inch 3/4 inch-
3/8 inch 3/8 inch
%4 #4
#10 #10
R W5
#40 HAD
#60 #60
230 #80.
#100 #100.
#200 #200.
" .Maximiim Parti
Description of 5#10:partities
Hardness
~Sample Msss Prrameters
‘Pan/sainpie, g ' 120.43 ) 0
Mm'wnpved,.g 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 n
Sampie mass, g 85.06 E

STL ton




Balance Calibration Log
ftype: T Meitler PB3002:S
Serial 2 | 11120173088
lAsset#: | na
fiLocation: | | SoilsLab
{{Calibrateto:{ = =~ | 2000g

{ Calibration} S ‘Cahbratlon
1 Weight }initials}| Date | Time | Weight |Initiais
100000 | )Y || 17-Sep-03]0:q] | 2.000.05] YV -
| Qo wv 18-Sep-03lc) 1: 3y | 2000 0B <5
| 200000 1 19:-Sep-031c ), 30 J g0 | (S .

C A D D

_Date .} 1
1 01-Sep-031()
02-Sep-03f B¢
: _03- Sep-03 03.

2Sep-0latnn fzasouon o
23Sep03[ CUS | 200w .o | D
AtD | 24- Sep-()3 “n}b 2aab ah |6SC
WD ]| 25-Sep- 03 D

i . Sep-03 P

01-Cet 03]

[16:5¢p03] 10

' |

S,IL Burhngton {; Te O (_:} : | . {aiSheets 63:Scale §
P756 ‘- '~ STL Edison

LNV AT A Y B aan



P756

Ov """ #1 Quaht) Control Log

, B'\AtcnSucntlf ic P, ‘odiicts (H6620 13A)
1B ' 1090 0313
N/A
" Soils Lab
L -110°C %5
Toven ] —1 .
Date Temperature Setting Initials Date - Temperature ' r | Initials
OL:Sep03) [1&” IS8 | PX | [17Sep03] o= fCse
_(lZ-Sep-OB 1 10 4 lese. 1 18- Sep 03 fig o Kse
03-Sep-03{ ”o Y : '
TR h v
o= ¢.o

1 I-Se_p'-03

12-S

Oven 1

30~Sep 03 ] (.SL.. ,
(.o , .'O]:QM:Q}
T Ty s * CalSheets_63
STL Burlington GOA, 1 ENV.0016.111699

STL Edison



Oven #2 Q; ahtv Control Log

Baxter/Scxcnhﬁc Products (}36620

,-13A);f; "

0292-0485

;;f_: Asset # |

3333

~ Soils Lab

' :-:_Elti_,qcatr" n:-

110°C £5

o '} Oven
Temperature | Setting
113 4.0
4 Oﬂ (d ) ()
uo b0
o

Imtnals

D?Y”
£35¢.

_Date
01-Sep-03|
102-Sep-03|
03-Sep-03] -
04- Sep-03

- Date
1 vl'-7-Sep-O3

§23-Sep-03]  \o53”
1 24-Sep-03§
125-Sep-03 Ty
126-8ep-03} vy 0o b

09-Sep-03] _
10-Sep-03
11-Sep-03

’y XIQ__ .
L\ W

" 129-Sep-03
1.30-Sep-03
1 01-0¢t-03

P756

CalSheess_§2:0ven §
ENY G ‘l“.}‘?()

10

STL Igl)flington ,/*f gf‘" 4 )

E

STL EdlSOH




Baiauce Cahbrat:,___ n Leg

Mettler B3 002S

1120173088

n/a

“SoilsLab

_2000g

Date

Initials

01-Oct-03

" 02-Oct-03

- 06- Oct 03

TCatibration

_Weight

Initials

' 0 /—_Oc_t-O}

08-Oct:03

09-0ct-03

oo 03

'_1O~Qct,-‘03. -

280003

1729-0c1.03]

140003

1 30:0ct03]

150c.03]

16-0ct-03

. STL Burlmgton

P756

e ]

AN N

[ I R

)

STL Edison

Cailhests
LNV




Balanee Calibration Log

T_ype; N McttlerToledo PB3002 ﬂ
Serial#h: | - 1116283195 R
Asset #: B N »
WLocation: | Soils Lab

{iCalibrate to: ~2000g .

I'Catibration| - J<Calibration}
Date | Time | Weight }Initials]| Date | Time | . Weight |Initials
01-0ct-03108:0) | Qoo0-00 | DI} ] 17 Oct.(3 T
' 02-Oct-03{ %7 200,00 lcsc |
03'Oct0'3.:”' e

: S , ok : _~'21-Oct—03

:_ _06-.oct;"of3’ b e 22-0et-03]
07-Oct-03 - 23- Oct 03
08-Oct-03 ' ’

. § 09-Oct-03
\ 10-0ct-03
28-0c1-03

13 Oct-m' ' A 29-Oct-03]
14-0ct:03 \ e 30-Oct-03]
15-Oci-03 ' ,  1131-0ct-03
16-0ct-03] ' -

' |

STL Burlington : antda bR
P756 - STL Edison S 12

weis_ U3 Seste 2
(LS

AT A R PO R YV 728



P756

i

tific Producis (H6620-13A)

- 1090-0313

i _N/A

1
i

alibration Range: |

~ SoilsLab

1

Oven

- ;.Dv_a‘i_eu__ | ;Teliépératzu:rg Setting

| Oven

| Temperatiire | Setting, | Initials

01-0ct:03]. 1187 1S4

08-0ct:03]
09-Oct-03}

28-001—03

29-0ct-03

14-0c.03]

i ‘O."OVCt_-OZ%

15-0ct03]

t6-Oct03] -

STIL. Burlinoton

NO o
STL Edison

CaiSheets_03:Dven #1

13



P756

Oven #2 Quality Control Log

Baxter/Scientific Products (H6620-13A)
' 02920485

3333

"~ Soils Lab _

T N0CEs

Date

| Temperature | Setting| Initials

Oven

~ Oven

“ }"émpefature_, Setting .

Initials

0l -Oct-03 V

Y=

DIy

/‘/d":

<1

122:0cr-03]

[23:00t03]

_08-Oct-03}

09-Oct-03

10-Oct-03

13:Oct-03

[29-0ct:03]

14-0ct-03]

30-0¢t-03|

1.5-Oct-03

[[16:0c1-03

| 31°0ct-03]

STL Bnrlineton

SIRNES

-STL Edison

CalSheets_(3:0ven #2
f ot SAYAR A FA IR TAT 1)

14




H »

. STL Burlington

Date

| Amnant]Ce

Coneentration]

Mfg /Suppher

Exp Date* | Initials

19. v

3.

120g / 31 H20

A Setrer

Q-ZQ;- &2

£

120g /3L H20 |

E/vs\ ScveE |

1356

120g /3L H20 | ¢

MAD

L3

Lo

T -

{120g/ 3L H20

o

g L Ang .
O S EmAR ] H et T 52
- 2w
: e '

] o%-ez ey

. 1120g73L H20

|120g /3L H20

" {120g /3L H20

-1120g /3L H20

]120g /3L H20.

- “}120g /3L -H20

- |120g /3L H20 |

~{120g /3L H20 |

120g /3L H20|

 |120g /3L -H20

|120g /3L H20.

[120g7 3L H20

{1208 / 3L H20

{120/ 3L H20

[120g/3L H20 | -

~ |120g/3L H20 |

_|120g/3L H20

1120g /3L H20

1120g /3L H20

120g /3L H20 |

120g/ 3L H20

" 1120g /3L H20

{120g 7 3L H20

120g/ 3L H20

1120g/ 3L, H20

120g /31, H20 |

1120g /30 H20 |

Note: * \Io explranon ate’ noted on contamer Date is.One year from opening.

P756

mny 7

LGN S

STL Edison .

CalShestMsir:Sod. Hex!
ENV.0010.111099

15
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- w,'a«.»-es,; .

SHIP OATE: 2655993& G A
SYSTEM 406¢BEDG ; CAFERYBS. ~ \.
‘IER_N TRENT L.ABS INT. . L LACTURL. WGT- 4 LBS MAN-LHGT h
. F »_17 :ﬂEN DURHAM RD RCCOUNT $: 237255912

©"EDISON. NJ 08817

L, e -~f!j%[lj{ﬂﬁﬂllﬂﬂl ]

'SQHPLE REﬁgIVﬁNG (802) 655 1203

:,?l?&,%!*i’?%d@,l&“ﬁﬁ@ﬁ@lﬁllﬂ!lﬂﬁiﬁl‘!@zﬁ;ﬁﬁlﬁ 0
. Dt 4783 2077 59662‘2’3’: Dt var b7

ZQSEP03

S —————

W

St B YRS RIT.OE07

%-'.m.-. e ldmee . . . . s -

17

p756 | STL Edison



. SFVFRN TR}«,;’?}»LABO&ATORI}:S LOG-IN SHEET Fm'm DC-1 S
ab Name: STL Burimgton N --: _ _ ‘ . . _ Pagclof!

- Log-in Date 09/29/03

Recewed By (Prmt or 'I‘ype Namg) J«.nmfer Gy

Received By (Signature):  ~~XIAKA Renie I
Case Number: U,»ZSO‘!I A CORRESPOND?NG ‘
Saniple Delivery Group No.:  P756 ' | REMARKS: CONDITION -

TR Nats _ : CLIENT - | SAMPLE ASSIGNED OF SAMPLE SHIPMENT
ETRNumber: 96179 SAMPLE# | TAG# | YLAB# ETC. :

REMARK“S | : 461604 T | sess -
L Custodv Seal ' -Ab_sc(xit:*, : ' - ’ — | "

2 C_ugt_p,dy Seal Nos: "~ NA R ]

3'-z¢hi%}iiﬁ1§0’f-(fustocly Records  Present e »
4;.S§1:lﬁﬁlé-lnformation Sheets Abs’g;iit* . ' | " o \

‘ reCOrds, sampie iafo sheets, Yes . [

ample tags and labels-dgree?

12 Qgte,-‘Recen ed at Lab:
_13_. '[_fime_ ~Recei\'ed at Lab:

14 Codz_lefi'ﬂ,'l‘ex_nperaﬁture(s):' ) v
SAMPLE TRANSFER: - | T . o ™
Fra'ciion(s): ALL » /"“" ' '

Area ANumber: Level 4 Storage Q ‘
Transferred By: : LG T~ — ]

Transférred On: 09/29/03 j : ‘ ‘ i

e .

.

AW f\.f“\ Tt
LR B R Y T

P756 - ~ STL Edison - 18

;_




: - . .STL Burhngton
. A COCLER RECEIPT CHECKL!ST

Date Recexved tﬁZ ..O\% Sample Custod!an ,\K@
Txme Received: K}  ETR/SDG: 64 H?C{/ /'("%

 RADIATION '-SCR-EE_N: <0.05 MR/HR NO
If yes, stop work and alert the Supervisor and the PM. o
CUSTODY SEALS PRESENT: T VES
I yes,'we_'re tﬁe custody seals signed’é | | | | YES
If'yes, are custgdy seal mjmbérs.present? ' , - YES

List'custody seal-numbers:

TEMPERATURE CHECK: _| T ()

' Acceptance Cntena (0-6°C) éxcept air samples, whlch should lie shipped at ambient temperature -
and/or’biotattissue samples; which may be frozen on receipt. The thermal: preservatlon of: sampl_
that are hand delivéred. immediately following collection is considered acceptable ifthere'is

- that the ch:llmg process has begun

| '.Tnermax Preservatxon Type ICE
CONDITION OF SAMPLE CONTAINERS:

If broken, list the client ID for each broken container:

Were any samp!es recelved thh a short hold time* remammg”

<7 Days
WET CHEMISTRY - YES
METALS ~YES
ORGANIC EXTRACTABLES © YES
. VOLATILE (received unpreserved) . YES

It yes, expedite sample log in procedure and a:;r} the}appropnaz‘e Department Manager.

P756 STL Edison _ 19
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Ipreservation Used: 1=ICE, 2= HCI, 3=H,80,, 4=HNO; 5=NaOH
: 7=0ther._ .. __

6=Other . ____.

{RelinGuished:by

Company

2)

13)

Relinquished by Company

Date { T(me

- Company

14)

JRelinquished by “|Company

‘Dété-/’Ti’mé N

* {Company

Laboratory Certifications:  New Jersey (12028),

“New York (17450),  Pennisylvania (88-622), Connacticut (PH-0200), Rhods island (132).

L




Samples weré:

STL Edison -

2
5]
QO
O
W

21



P756

' Present

Absent

\

DATA REPORTING QUALIFIERS

The compound was not detected at the indicated
concentration. '

The compound exceeded the indicated concentration.

Not included in initial calibration.
Estimated concentration for non target'compound.
Tentatively Identified Compounds (TIC).

'MICROBIOLOGY DATA REPORTING QUALIFIERS

Presence of bacterial genus.

Absence of bacterial genus.

STL Edison
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Nonconformance Summary
STL Edison Job Number:P756

Client: American Aquatic Testing, Inc.

‘Date: 11/10/2003

Sample Receipt:

Sample delivery conforms with requirements.

Wet Chemistry \ Microbiology:

All data conforms with method requirements.

Sub Work:

See STL Burlington case narrative

I certify that the test results contained in this data package meet all requirements of NELAC both
technically and for completeness, for other than the conditions detailed above. Release of the data

contained in this package has been authorized by the Laboratory Manager or his designee, as verified by
the following signature. :

Michael J Urban
Laboratory Manager.

P756 - STL Edison 23




American Aquatic Testing, Inc.

STATISTICAL DATA FOR Chironomus tentans
FIRST EMERGENCE

WITH CONTROL & REFERENCE SEDIMENTS

1




Table I: Average Time to First Emergence; Matteo Metals Start Date 09/03/03

Comparison to Reference Sites 8 and 9 Included

Site ID Ave. # days % of 65 day Significant Significant
to 1st Emergence Exposure VS. Site 87 VS. Site 97

Control 29.2 449 N/A N/A’

3 51.2 78.8 YES? YES?

4 41.6 64.0 No No

5 40.8 - 628 No No

6 36.6 56.3 No No

7 336 51.7 No No

8 314 48.3. - N/A?

9 30.8 47.4 N/A' -

10 - 31.2 51.1 No No

1 - Control sample not included in Site analysis

2- Site 3 significant delay to 1st emergence vs Reference sites 8 and 9




Matteo Metals lst Emergence start date 09/03/03
‘e: d:\toxstat\1730101e.me8 Transform: 1/ (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

1 Ref. Site 8 5 1.403 1.523 1.441
2 Site 3 5 1.000 - 1.523 1.185
3 site 4- | 5 1.000 1.403 1.280
4 Site 5 5 1.000 1.403 1.295
5 Site 6 5 1.229 1.426 1.340
6 Site 7 5. 1.291 1.471 1.396
7 Site 10 5 1.363 1.497 1.402

Matteo Metals 1st Emergence start date 09/03/03
File: d:\toxstat\1730101e.me8 Transform: 1/(SQUARE ROOT (Y)).

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

9 Ref. Site 8 0.002 0.047 0.021 3.28
Site 3 0.066 0.257 0.115 .21.70

3 site 4 0.027 0.163 0.073 12.73

4 Site 5 0.028 0.167 0.075 12.87

5 Site 6 0.008 0.089 0.040 6.68

6 Site 7 0.006 0.079 0.035 5.68

7 Site 10 0.003 0.056 0.025 3.98

o 1% Ensrgence L Sure 8 As Biaedence



Matteo Metals 1st Emergence start date 09/03/03 ;
‘e: *.(_i:‘\thstat\173010lle_,.me'8 . Transform: 1/ (SQUARE ROOT(Y))

Shapiro - Wilk's test for normality

o
[
o
o
=

W= 0.957
Criticél;W.(P = 0.
Critical W (P = 0.01) (n = 35)

[
o
o
"
-
o]
Il
w.
&
g
n n
oo
O ©
= W
o n

Data PASS normality test at P=0.01 level. Continue anélysis.

Matteo Metals 1st Emergence start date 09/03/03
File: d:\toxstat\173010le.me8 Transform: 1/ (SQUARE ROOT (Y))

Bartlett's test for homogeneity of .variance
Calculated Bl statistic = 15.80

le Chi-square value = 16-.81 (alpha
le Chi-square value = 12.59 = (alpha

Data PASS Bl homégéneity'tést at4OQ01 level. Continue analysis.

| o | | _éy( o | - | l . ,
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Matteo Metals 1st Emergence start date 09/03/03
e: d: \toxstat\1730101e me8 Transform: 1/ (SQUARE ROOT (Y))

ANOVA TABLE

SOURCE IDF SS MS F
Between - s 0.232 0.039 1.932
W1th1n (Error) 28 0.561 0.020

Total . - . . V. 0.793

Critical - F value = 2. 45 (0. 05 6, 28) :
Since F < Critical F FAIL TO" REJECT Ho: All equal

Matteo Metals 1st Emergence start date 09/03/03

File: d:\toxstat\173010le.me8 . Transform: 1/(SQUARE ROOT(Y))
- DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
T : TRANSFORMED MEAN CALCULATED IN
‘UP. IDENTIFICATION A : MEAN ORIGINAL UNITSV T STAT SIG
1 Ref. Site 8 1.441 0.483
2 Site 3 1.185 0.788 2.854 *
3 site 4 1.280 0.640 1.790
4 Site 5 1.295 0.628 1.632
5 Site 6 1.340 ' 0.563 1.126
6 Site 7 1.396 0.517 0.499
7 Site 10 1 402 0.511 0.432
Dunnett table valuev= 2.43 - (1 Ta11ed Value, P=0.05, df=24,6)
Matteo Metals 1st Emergence start date 09/03/03 ‘
File: d:\toxstat\173010le.me8 Transform: 1/(SQUARE ROOT (Y) ) -
DUNNETT'S TEST -. TABLE 2 OF 2 . Ho:Control<Treatment
: NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Ref. Site 8 5 :
2 Site 3 5 -0.187 -38.6 -0.305
3 site 4 5 -0.187 -38.6 -0.157
4 Site 5 5 -0.187 -38.6 -0.145
‘5 Site 6 5 -0.187 -38.6 -0.080
6 Site 7 5 -0.187 -38.6 -0.034
7 Site 10 5 -0.187 -38.6 -0.028

15 eneegence Jsng Sire 8 4s Afekence




‘:LE"'{ . Matteo Metals 1st Emergence start date 09/03/03

E: dv\toxstat\173010le.me8 _
TRANSFORM 1/(SQUARE ROOT(Y)) , ‘ NUMBER OF GROUPS: 7
GRP" IDENTIFICATION ‘REP ' VALUE : ' TRANS VALUE

1 Ref. Site 8 1 0.4920 - 1.4257
1. Ref. Site 8 2 0.5080 .71.4030
1 Ref. Site 8 3 0.4920 1.4257
1 Ref. Site 8 4 0.4920 1.4257
1 Ref. Site 8 . 5 0.4310 '1.5232
2 Site 3 1 0.5080 1.4030
2 Site 3 = 2 1.0000 1.0000
2 Site 3. -3 1.0000 1.0000
2 Site 3 4 1.0000 1.0000
2 Site 3.+ 5 0.4310 1.5232
3 site 4 1 0.5080 1.4030
3 site 4 2 0.5230 1.3828
3 site 4 3 0.6000 1.2910
3 site 4 4 1.0000 1.0000
3 site 4- 5 0.5690 1.3257
4 Site 5 1 0.5540 ©1.3435
4 Site 5 2 1.0000 ‘1.0000
4 Site 5 3 0.5540 1.3435
Site 5 4 0.5080 1.4030

Q. Site 5 . 5. 0.5230 1.3828
. Site 6 1 0.6620 1.2291

5 Site 6 2 0.5080 1.4030
5 Site 6 23 0.5230 1.3828
5 Site 6 4 0:4920 1.4257
5 Site 6 5 0.6310 1.2589
6 Site 7 1 0.4620 $1.4712
6 Site 7 2 0.4620 . 1.4712
6 Site 7 3 0.5540 1.3435
6. Site 7 4 0.5080 1.4030
6 Site 7 5 0.6000 1.2910
7 Site 10 1 0.5380 1.3634
7 Site 10 2 0.5080 1.4030
7 Site 10 3 0.:5230 -+ 1.3828
7 Site 10 4 0.4460 1.4974
7 Site 10 5 0.5380 1.3634

® 15 epeegence Usig S 8 4 Beteralee



Matteéo Metals 1st Emergence start date 09/03/03

File: d: \toxstat\1730101E MER . Transform: 1/ (SQUARE ROOT(Y))
_. SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
GRP _IDENTTFTcATTON..} N MIN MAX  MEAN

1 Ref. Site 9 5 1.403 1.523 1.454

2 site 3 5 1.000° 1.523 1.185

3 site 4 5 1.000 1.403 1.280

e site’s = 5 . 1.000 1.403 1:295

5 site 6 5 1.229 1.426, 1.340

6 site 7 5 1.2901 1.471 1.396

7 site 10 5 1.363 1.497 1.402

Matteo Metals 1st Emergénée start date 09/03/03 _
File: d:\toxstat\1730101E‘.MER Transform: 1/ (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED’ DATA TABLE‘ 2 of 2

GRP IDENTIFICATION . VARIANCE . SD SEM C.V. %
: Ref. Site 9 0.003 0.051 0.023 3.54
Q _ Site 3 0.066 0.257 0.115 21.70
‘ - site 4 0.027 0.163 0.073 12.73

4 ' Site 5 0.028 0.167 0.075 12.87

5 Site 6 0..008 0.089 0.040 6.68

6 Site 7 0:006 0.079 0.035 5.68

7 Site 10 0.003 0.056 0.025 3.98

e B Srfn;gqu,qbe USing Srme G AS Kiterence,



Matteo Metals 1st Emergence start date 09/03/03
.le: d:\toxstat\1730101E.MER:. - Transform: 1/ (SQUARE ROOT (Y))
Shapiro - Wilk's test for normality = . |

0.562

D = o »f,
W= = 0.957
Critical W (P = 0.05) (n = 35) = 0.934"
Critical W (P = 0:01) (n = 35) = 0.910

Data PASS normality test at P=0.01 level. Continue analysis.

Matteo Metals 1st Emergence start date*09/03/03 ) .
File: d:\toxstat\1730101E.MER - - Transform: 1/ (SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 15.25

ble Chi-square Value - . 16.81 (alpha
: éle Chi-square value = 12.59 (alpha

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.
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Matteo Metals 1st.Emergence start date 09/03/03.

‘e: d‘\toxstat\l730101E_MER -+ Transform: 1/-(SQUARE ROOT (Y))

| | R | ANOVA. TABLE L |
SOURCE © oF ss MS F
Between 6 . o0.24a7 - o.o0a1 2.054
Within (Brror) = 28 . 0.82 0.020
Total . o.80

Critical F value = 2.45 (o 05,6,28)
Since F < Critical F. FAIL TO REJECT  Ho: All equal

Matteo Metals 1st Emergence start date 09/03/03

File: d:\toxStat\l?BOlOlE.MER o Transform: 1/ (SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 1 OF 2 ;,-h; Ho:Control<Treatment
o : TRANSFORMED MEAN CALCULATED IN
Cc_mp -IDEN'I_‘IFICATION , . MEAN. . ORIGINAL UNITS T STAT SIG
1 Ref.. Site 9 1.454. 0.474
2  Site 3 1.185 0.788 3.003 *
3 site 4 1.280 0.640 1.940
4 Site 5 1.295 0.628 1.783
5 Site 6 1.340 0.563 1.277
6 Site 7 1.396" 0.517 0.651
7 Site 10 1.402 0.511 0.584
‘Dunnett table value = 2.43 (1 Talled Value, P=0.05, df=24,6)
Matteo Metals lst Emergence start date 09/03/03
File: d:\toxstat\l?BOlOlE.MER - Transform: 1/ (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2 e Ho:Control<Treatment
- NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION . REPS_ " (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Ref. Site 9 5
2 Site 3 5 -0.181 -38.2 -0.314
3 site 4 5 -0.181 -38.2 -0.166
4 Site 5 5 -0.181 -38.2 -0.154
‘s : Site 6 5 -0.181 -38.2 -0.089
6 Site 7 5 -0.181 -38.2 -0.043
7 Site 10 5 -0.181 -38.2 -0.036

|9 Eneegace 8MG, Sire G A3 Areeencs



LE: - Matteo Metals 1st Emergence start date 09/03/03

E: a: \toxstat\l730101E ‘MER -
TRANSFORM: l/(SQUARE ROOT(Y)) I NUMBER OF GROUPS
GRP IDENTIFICATION  REP ° . VALUE - _f.TRANs VALUE
1 Ref. Site 9 1 0.5080 .1.4030
1 Ref. Site 9 2 0.4310 1.5232
1 Ref. Site 9 3 0.5080 ©1.4030
1 Ref. Site 9 4 0.4620 ©1.4712
1 Ref. Site 9 5 0.4620 1.4712
2 Site 3 1 0.5080 .-1.4030
2 Site 3 2 1.0000 '1.0000
2 Site 3 3 1.0000 . 1.0000
2 Site 3 4 1.0000 .1.0000
2 Site 3 5 0.4310 1.5232
3 site 4 1. 0.5080 ©1.4030
3\ site 4 2 0.5230 °1.3828
3 site 4 3 0.6000 ©1.2910
3 site 4 4 1.0000 . 1.0000
3 site 4 5 . 0.5690 1.3257
4 Site 5 1 0.5540 ©1.3435
4 Site 5 2 1.0000 1.0000
4 Site 5 3 0.5540 1.3435
Site' .5 4 0.5080 ,1.4030
‘ Site 5 5 0.5230 ~1.3828
Site 6 1. 0.6620 1.2291
5 Site 6 2 0.5080 ©1.4030
5 Site 6 3 0.5230 1.3828
5 Site 6 4 0.4920 1.4257
5 Site 6 5 0.:6310 1.2589
6 Site 7 1 0.4620 1.4712
6 Site 7 2 0.4620. 1.4712
3 Site 7 3 0.5540 1.3435
6 Site 7 4. 0.5080 1.4030
6 Site 7 5 0.6000 +1.2910
7 Site ‘10 1 0.5380 1.3634
7 Site 10 2 0.5080 1.4030
7 Site 10 3 0.5230 1.3828
7 Site 10 4 0.4460 1.4974
7 Site 10 5 0.5380 1.3634
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©* American Aquatic Testing, Inc. .

STATISTICAL DATA FOR 'Chirénomus tentans

~ EMBRGENCE USING REFERNCE STATION 8
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Matteo Metals Total Emergence @ Day 44 w/Ref 8" '
File: .d: \toxstat\1_730101t e8_4 o Transform ARC SINE(SQUARE ROOT(Y))

piro - Wilk's test for normality

D = 0.643

W= 0.980 _

Critical W (P = 0.05) (n = 35) = 0.934
Critical W (P = 0.01) (n'= 35) = 0.910

Data PASS normality test at P=0. 01 level. Contlnue ana1y81s

‘Matteo Metals Total Emergence @ Day 44 w/Ref 8 ‘
File: d:\toxstat\1730101t.e84 Transform ARC SINE(SQUARE ROOT (Y) )

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 9.89

Table Chi-square value

lee Chi-square value = 12.59 (alpha = 0.05, df’
ata PASS Bl homogeneity test at 0.01 level. inu

Continue analysis.

Emergence @ 44 Days USng Miseteoce Sie 8



tteo Metals Total Emergence @ Day 44 w/Ref 8 . ‘
e: d: \toxstat\1730101t e84 ' Transform ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 Of 2

GRP IDENTIFICATION N MIN MAX - MEAN

1 Ref. Site 8 5 0.705 - 0.866° 0.769
2 : Site 3 5 0.145 - 0.287 0.202
3 site 4 5 0.145 0.612 0.396
4 Site 5 5 0.145 © 0.705 0.389
5 Site 6 5 0.287 . 0.785 0:617
6 Site 7 5 0.412 0.705 0.555
7 Site 10 5 0.412 0.612 0.519

Matteo Metals Total Emergence @ Day 44 w/Ref '8 S ‘
File: d:\toxstat\1730101t.e84 _ Transform: ARC SINE(SQUARE ROOT (Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION - VARIANCE sSD SEM C.V. %
‘ Ref. Site 8 0.008 0.088 0.039 - 11.44
2 Site 3 0.006 0.078 0.035 38.55
3 site 4 0.035 0.186 0.083 46.96
4 Site 5 0.050 0.223 0.100 57.21
5 Site 6 0.046 '0.213 0.095 34.58
6 Site 7 0.012 0.110 0.049 19.80
7 Site 10 0.005 0.071 0.032 13.71

EMERGENCE @ ¥4 Do s éf 77 4 &7155



Matteo Metals Total Emergence @ Day 44 w/Ref 8' L o _
e: d:\toxstat\1730101t.e84 Transform: ARC SINE.(SQUARE ROOT(Y))"

ANOVA TABLE

SOURCE DF Ss MS F
Between . s 1.007. 0.168 7.313
Within (Error) 28 0.643 0.023

Total o 32 1.650

Critical F value = 2.45 (0.05,6,28) ,
Since F > Critical F REJECT Ho: All equal

Matteo Metals Total Emergence @ Day 44 w/Ref 8

File: d:\toxstat\1730101t.e84 _ - Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - - TABLE 1 OF 2 HO:Control<Treatment
TRANSFORMED MEAN CALCULATED IN |
‘oup IDENTIFICATION MEAN ORIGINAL UNITS = T STAT SIG
1 | Ref. Site 8 0.769 10.484
2 Site 3 0.202 0.032 5.925 *
3 site 4 0.396 0.164 3.899 *
4 Site 5 0.389 0.166 3.965 *
5 Site 6 0.617 0.350 1.587
6 Site 7 0.555 0.282 2.235
7 Site 10 0.519 0.248 2.614 *
Dunnett table value = 2.43 ° (1 Tailed Value, P=0.05, df=24,6)
Matteo Metals Total Emergence @ Day 44 w/Ref 8 _ ‘ :
File: d:\toxstat\1730101t.e84 Transform: ARC SINE(SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2. Ho:Control<Treatment
NUM OF = Minimum Sig Diff % of  DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Ref. Site 8 5
2 Site 3 5 0.223 46.0 0.452
3 site 4 5 0.223 46.0 0.320
4 Site 5 5 0.223 46.0 0.318
'5 Site 6 5 1 0.223 46.0 0.134
6 Site 7 5 0.223 46.0 0.202
7 Site 10 5 0.223 46.0 0.236

EMEGENCE @ DA NG 'szgoeavcc S e g" |



.LE: Matteo Metals Total Emergence. @ Day 44 w/Ref 8

E: - d:\toxstat\1730101t.e84 , .
TRANSFORM: ARC SINE (SQUARE ROOT (Y)) - = NUMBER OF GROUPS
GRP IDENTIFICATION REP ' VALUE C TRANS VALUE
1 Ref. Site 8 . 1 0.4200 0.7051
1 Ref. Site.8 2 0.4200 0.7051
1 Ref. Site 8 3 0.4200 0.7051
1 Ref. Site 8 4 0.5800 ' 0.8657
1 Ref. Site 8 5 0.5800 .0.8657
2 Site 3 - 1 0.0800 . 0.2868
2 Site 3 2 0.0000 . 0.1448
2 Site 3 3 0.0000 0.1448
2 Site 3 4 0.0000 - 0.1448
2 Site 3 5 0..0800 0.2868
3 site 4 1 0.2500 0.5236
3 site 4 2 0.1600 0.4115
3 site 4 3 0.0800 0.2868
3 site 4 4 0.0000 1 0.1448
3 site 4 5 0.3300 0.6119
4 Site 5 1 0.4200 0.7051
4 Site 5 2 0.0000 0.1448
4 Site 5 3 0.0800 0.2868
Site 5 4 0.0800 0.2868
Q Site 5 5 0.2500 0.5236
Site 6 1 0.0800 '0.2868
5 Site 6 2 0.4200 -~ 0.7051
5 Site 6 3 0.5000 . 0.7854
5 Site & 4 0.5000 0.7854
5 Site 6. 5. 0.2500 '0.5236
6 Site 7 1 0.3300 0.6119
6 Site 7 2 0.1600 0.4115
6 Site 7 3 0.2500 0.5236
6 Site 7 4 0.2500 0.5236
6 Site 7 5 0.4200 0.7051
7 Site 10 1 0:3300 0.6119
7 Site 10 2 0.2500 0.5236
7 Site 10 3 0.2500 '0.5236
7 Site 10 4 0.1600 - 0.4115
7 Site 10 5 0.2500 0.5236

emee. @D lee g
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Matteo Metals Total Emergence @ Day 51 w/Ref 8

File: d: \toxstat\1730101t 807 ~ Transform: ARC SINE(SQUARE ROOT(Y))
. , SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
GRP IDENTIFICATION N 'MIN . MAX - MEAN

1 Ref. Site 8 5 0.705 .1.146 0.910

2 Site 4. 5 0.145 0.705 0.439

3 Site 5 5 0.145 0.705 0.389

4 Site 6 5 0.412 1.047 0.765

5 Site 7 5 0.524 1.047 0.700

6 Site 10 5 0.412 0.785 0.625

Matteo Metals Total Emergence @ Day 51 w/Ref 8 . , :
File: d:\toxstat\1730101t.807 - Transform: ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION - . VARIANCE SD SEM - C.V. %
1 Ref. Site 8 0.033 0.183 0.082 20.11

‘ Site 4 0.041 0.204 0.091 46.37
Q Site 5 0.050 0.223 0.100 57.21
. Site 6 0.078 0.279 0.125 ‘36.48

5 Site 7 0.042 0.204 0.091 . 29.21

6 Site 10 0.020 0.140 0.062 22 .34

¢9M564'45> D §) ¢A3uuq'la5figﬂiizy



Matteo Metals Total Emergence @ Day 51 w/Ref 8
?’e: d:\toxstat\1730101t.807" * Transform: ARC SINE(SQUARE ROOT(Y))

apiro - Wilk's test for normality'

o
I

1.055
W = 0.960

Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

Data PASS normality test at P=0.01 level. Continue analeis.

Matteo Metals Total Emergence @ Day 51 w/Ref 8
File: d:\toxstat\1730101t.807 Transform: ARC SINE(SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance:

Calculated Bl statistic = 1.82
aple Chi-square value = 15.09 '(alpha = 0.01, df = 5)
ale Chi-square value = 11.07 (alpha = 0.05, d4f = 5)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.
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Matteo Metals Total Emergence @ Day 51 w/Refv8
.e: d:\toxstat\1730101t.807 Transform: ARC SINE (SQUARE ROOT (Y))

' ANOVA TABLE

SOURCE DF SS MS F
Between s .. 0.7 0.195 4.aa1
Within (Error) 24 1.055 0.044

Total 29 2031

Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal

Matteo Metals Tota1<Emergence @ Day 51 w/Ref 8

File: d:\toxstat\1730101t.807 Transform: ARC SINE(SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 1 OF 2 ' Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
dmp IDENTIFICATION MEAN - ORIGINAL UNITS T STAT SIG
1 Ref. Site 8 0.910 0.616
2 Site 4 0.439 0.198 3.549 *
3 Site 5 0.389 0.166 3.925 *
4 Site 6 0.765 0.482 1.095
5 Site 7 0.700 0.416 1.583
6 Site 10 0.625 0.348 2.147

Dunnett table value = 2.36 (1 Tailed value, P=0.05, df=24,5)

Matteo Metals Total Emergence @ Day 51 w/Ref 8

File: d:\toxstat\1730101t.807 Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2 , Ho:Control<Treatment
NUM OF Minimum Sig Diff % of  DIFFERENCE
GROUP -~ IDENTIFICATION REPS (IN- ORIG. UNITS) CONTROL FROM CONTROL
1. Ref. Site 8 5 _
2 Site 4 5 0.307 49.9 0.418
3 Site 5 5 0.307 49.9 0.450
4 Site 6 5 0.307 49.9 0.134
5 Site 7 5 0.307 49.9 0.200
.6. Site 10 5 0.307 49.9 0.268




‘LE: Matteo Metals Total Emergence @ Day 51 w/Ref 8

LE dr\toxstat\1730101t.807
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS:
GRP IDENTIFICATION REP , VALUE TRANS VALUE
1 Ref. Site 8 1 0.5000 0.7854
1 Ref. Site 8 2 0.4200 0.7051
1 Ref. Site 8 3 0.5800 0.8657
1 Ref. Site 8 4 0.7500 1.0472
1 Ref. Site 8 5 0.8300 1.1458
2 Site 4 1 0.2500 - 0.5236
2 Site 4 2 0.1600 0.4115
2 Site 4 - 3 0.1600 0.4115
2 Site 4 4 0.0000 0.1448
2 Site 4 5 0.4200 0.7051
3 Site 5 1 0.4200 0.7051
3 Site 5 2 0.0000 0.1448
3 Site 5 3 0.0800 0.2868
3 Site 5 4 0.0800 0.2868
3 Site 5 5 0.2500 0.5236
4 Site 6 1 0.1600 0.4115
4 Site 6 .2 0.4200 0.7051
4 Site 6 3 0.7500 1.0472
Site 6 4 0.7500 1.0472
Q Site 6 5 0.3300 0.6119
Site 7 1 0..3300 0.6119
5 Site 7 2 0.2500 0.5236
5 Site 7 3 0.7500 1.0472
5 Site 7 4 0.3300 ‘0.6119
5 Site 7 5 0.4200 0.7051
6 Site 10 1 0.3300 0.6119
6 Site 10 2 0.5000 0.7854
6 Site 10 3 0.3300 0.6119
6 Site 10 4 0.1600 0.4115
6 Site 10 5 0.4200 0.7051
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Matteo Metals Total Emergence @ Day 58 w/Ref 8
‘e: d:\toxstat\1730101t.814 Transform: ARC SINE (SQUARE ROOT (Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

1 Ref. Site 8 5 0.705" 1.146 0.963
2 Site 4 5 0.145 0.705 0.439
‘3 Site 6 5 0.612 . 1:.284 1.019
4 Site 7 5 0.524 1.146 0.754
5 Site 10 5 0.412 0.785 0.625

Matteo Metals Total Emergence @ Day‘58 w/Ref 8 : -
File: d:\toxstat\1730101t.814 Transform: ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION  VARIANCE SD SEM

C.V. %

1 Ref. Site 8 0.027 0.164 0.073 16.99
Site 4 0.041 0.204 0.091 46 .37

‘ Site 6 0.083 0.287 0.129 28.22
4 Site 7 0.058 0.240 0.107 31.80

5 Site 10 0.020 0.140 0.062 22.34
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Matteo Metals Total Emergence @ Day 58 w/Ref 8 ,
File: d:\toxstat\1730101t.814 Transform: ARC SINE (SQUARE ROOT(Y))

‘pi‘ro - Wilk's test for normality

o
Il

0.912
W = 0.979

Critical W (P =
Critical W (P = 0.01) (n = 25) = 0.888
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Data PASS normality test at P=0.01 level. Continue analysis.

Matteo Metals Total Emergence @ Day 58 w/Ref 8 .
File: d:\toxstat\1730101t.814 Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 2.35 '

Table Chi-square value 13.23° (alpha =
9.49 (
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ile Chi-square value
ta PASS Bl homogeneity test at 0.01 level. Continue analysis.
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Matteo Metals Total Emergence @ Day 58 w/Ref 8 N ,
.e'z d:\toxstat\1730101t.814 Transform: ARC SINE (SQUARE ROOT(Y))

ANOVA TABLE

SOURCE DF SS MS F
Between s 1.146 . o0.286 6.285
Within (Error) 20 o o 0.912 | 0.046

Total 20 2058 .

Critical F value = 2.87 (0.05,4,20)
Since F > Critical F REJECT Ho: All equal

Matteo Metals Total Emergence @ Day 58 w/Ref 8

File: d:\toxstat\1730101t.814 v Transform: ARC SINE(SQUARE ROOT(Y))
DUNNETT'S TEST - _TABLE 1 OF 2 . Ho;Control<Treatment
: - » TRANSFORMED MEAN CALCULATED IN
;‘OUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 Ref. Site 8 0.963 0.668
2 Site 4 0.439 0.198 3.879 =
3 Site . 6 1.019 0.700 -0.411
4 Site 7 0.754 0.466 1.54¢6
5 Site IO 0.625 0.348 2.503 ~*
Dunnett table value = 2.30 (1 Tailed Vvalue, P=0.05, df=20,4)
Matteo Metals Total Emergenceb@ Day’58'w/Ref.8 ,
File: d:\toxstat\1730101t.814 " Transform: ARC SINE (SQUARE ROOT(Y))
» DUNNETT'S TEST - TABLE 2 OF 2 : ' {Ho:Control<Treatment'
NUM OF Minimum Sig Diff % of .DIFFERENCE
GROUP IDENTIFICATION , REPS (IN ORIG. UNITS) CQNTRQL FROM CONTROL
1 Ref. Site 8 5 :
2 Site 4 5 0.305 45 .7 0.470
3 Site 6 5 0.305- 45 .7 -0.032
4 _Site 7‘ 5 0.305 45 .7 0.202
5 Site 10 5 0.305 45 .7 0.320

e e e e e e e e e e o m e e e e e A e e e e e e e e e e v ek e o e em e o = e e . e —— o o -
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LE: - Matteo Metals: Total Emergence @ Day 58 w/Ref 8

E:  d:\toxstat\1730101t.814 o
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF GROUPS:
GRP IDENTIFICATION REP . VALUE . TRANS VALUE

1. Ref. Site 8 1 0.6700 0.9589
1 Ref. Site 8 2 0.4200 0.7051
1 Ref. Site 8 3 0.6700 0.9589
1 Ref. Site 8 4 - 0.7500 1.0472
1 Ref. Site 8 5 0.8300 ©1.1458
2 Site 4 1 0.2500 - 0.5236
2 Site 4 2 0.1600 0.4115
2 Site 4 3 0.1600 - 0.4115
2 Site 4 4 0.0000 0.1448
2 Site 4 5 0.4200 0.7051
3. Site 6 1 0.3300 0.6119
3 Site 6 2 - 0.5800 0.8657
3 Site 6 3 0.9200 1.2840
3 Site 6 4 0.7500 1.0472
3 Site 6 5 0.9200 1.2840
4 Site 7 1 0.3300 0.6119
4 Site 7 2. 0.2500 . 0.5236
4 Site 7 3 0.8300 1.1458
Site 7 4 0.4200 '0.7051

‘ Site 7 5 0.5000 0.7854
Site 10 1 0.3300 0.6119

5 Site 10 2 0.5000 0.7854
5 Site 10 3 0.3300 0.6119
5 Site 10 4 0.1600 0.4115
5 Site 10 5 0.4200 0.7051
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Matteo Metals Total Emergence @ Day 65 w/Ref 8

File: d:\toxstat\1730101¢t.821 " Transform: ARC SINE(SQUARE ROOT(Y))
. 'SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
GRP IDENTIFICATION N MIN . MAX MEAN

1~ Ref.-site 8 5

0.705 1.146 0.963
2 -Site 6 5 0.785 1.426 1.100
37 : Site 7 5. 0.524 1.146 0.754
-4 Slte 10 5 0.412 0.785 0.676
Matteo Metals Total Emergence @ Day 65 w/Ref 8
File: d:\toxstat\1730101t.821 i Transform: ARC SINE (SQUARE ROOT (Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 - Ref. Site 8 0.027 0.164 0.073 16.99
2 Site 6 0.065 0.256 0.114 23.25
3  site 7 0.058 0.240 0.107 31.80

0.027 0.166 0.074 24 .53

‘ Site 10 . 0. " 0. .
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Matteo Metals Total Emergerce @ Day 65 w/Ref 8 :
File: d:\toxstat\1730101t.821 - Transform: ARC SINE(SQUARE ROOT (Y))

‘piro_ - Wilk's test for normality
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0.972

Critical W (P = 0.C _ =
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Data PASS normality test at P=0.01 level. Continue analysis.

Matteo Metals Total Emergence @ Day 65 w/Ref 8
File: d:\toxstat\1730101t.821 Transform: ARC SINE (SQUARE ROOT (Y))

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 1.20

Table Chi-square valué . 11.34 (alpha = 0.01, df
7.81 (alpha = 0.05, df

’ble Chi-square value
ata PASS Bl homogeneity test at 0.01 1evé1;‘Continue.ana1YSis.
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Matteo Metals Total Emergence @ Day 65 w/Ref 8 :
d \toxstat\l730101t 821 Transform: ARC SINE(SQUARE ROOT(Y))

ANOVA TABLE

SOURCE DF Ss MS F
Between 3 " o063 " o0.188 4.239
Within (Errdr) 16 00709 - 0.044

Total w 1.272

Critical F value = 3.24 (0.05,3,16) -
Since F > Critical F REJECT Ho: All equal

Matteo Metals Total Emergence @ Day 65 w/Ref 8

File: d:\toxstat\1730101t.821 Transform: ARC SINE(SQUARE ROOT(Y))
DUNNETT'S TEST . -  TABLE 1 OF 2 Ho:Control<Treatment
: : . TRANSFORMED MEAN CALCULATED IN
‘?UP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 Ref. Site 8 . 0.963 0.668
2 o . Site 6 1.100 0.768 -1.030
3 ‘ Site 7 . 0.754 ' 0.466 1.568
4 Site 10 0 676 0 398 2.157
Dunnett table value = 2.23 . (1 Ta11ed Value, P=0. 05, df=16,3)
Matteo Metals Total Emergence @ Day 65 w/Ref 8
File: d:\toxstat\1730101t.821 : Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST ~ TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of = DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Ref Site 8 5
2 Site 6 5 0.292 43.7 -0.100
3 Site 7 © .5 , , 0.292 43.7 0.202
4 - Site’10 5 0.292 43 .7 0.270

Enjél. @ IYEE USING 42 Sre §



.:LE:» " Matteo Metals Total Emergence @ Day 65 w/Ref 8
E:. . d:\toxstat\1730101t.821: -

TRANSFORM : ARC SINE(SQUARE ROOT(Y)) o T , NUMBER OF GROUPS:
GRP IDENTIFICATION REP - .VALUE .’ . TRANS VALUE
1 Ref. Site 8. 1 0.6700 0.9589
1 Ref. Site 8 2 0.4200 0.7051
1 Ref . Site 8 "3 0.6700 0.9589
1 Ref. Site 8 4 0.7500 1.0472
1. Ref. Site 8 5 0.8300 1.1458
2 Site 6 1 0.5000 0.7854
2 Site 6 2 0.6700 0.9589
2 Site 6 3 0.9200 1.2840
2 Site 6 4 0.7500 - 1.0472
2 Site 6 5 1.0000 1.4260
3 Site 7 .1 - 0.3300 - 0.6119
3 Site 7 2 0.2500 0.5236
3 Site 7 - 3 0.8300 1.1458
3 Site 7 .4 0.4200 0.7051
3 Site 7 5 0.5000 0.7854
4 Site 10 1 0.5000 0.7854
4 Site 10 = 2 0.5000 0.7854
4 Site 10 3 0.3300 0.6119
Site 10 4 0.1600 0.4115
‘ Site 10 5 Y 0.5000 0.7854
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Matteo Metals Total Emergence @ Day 44 w/Ref 9
"e: d: \toxstat\1730101t e94 Transform ARC SINE(SQUARE ROOT (Y))

SUMMARY STATISTICS ON TRANSFORMED DATA * TABLE 1 ‘of 2

GRP IDENTIFICATION N MIN = - MAX - MEAN
1 Ref. Site 9 5 0.524 0.959 0.736
2 Site 3 5 0.145 - 0.287 0.202
3 site-4 5 0.145 0.612 0.396
4 Site 5 5 0.145 0.705 0.389
5 Site 6 5 0.287 0.785" 0.617
6 Site 7 5 0.412 0.705 0.555
7 Site 10 5 0.412 0.612 0.519

Matteo Metals Total Emergence @ Day 44 w/Ref 9 -
File: d:\toxstat\1730101t.e9%4 - Transform: ARC SINE(SQUARE ROOT (Y))

SUMMARY STATTSTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION  VARIANCE . SD SEM C.V. 3
. Ref. Site 9 0.025 0.157 0.070 21.40
Site 3 0.006 0.078 0.035 38.55

3 site 4 0.035 0.186 0.083 46.96

4 Site 5 0.050 0.223 0.100 57.21

5 Site 6 0.046 0.213 0.095 34.58

6 Site 7 0.012 0.110 0.049 .19.80

7 Site 10 0.005 0.071 0.032 13.71
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Matteo Metals Total Emergence @ Day 44.w/Ref 9 . : '
File: d: \toxstat\l730101t e94 Transform ARC SINE(SQUARE ROOT (Y) )

‘plro - Wilk's test for: normallty

0.711

w)
If

W = 0.987 -

Critical W (P = 0.05) (n = 35);= 0.934
Critical W (P = 0.01) (n = 35) = 0.910

Data PASS normality test at P=0.01 level. Continue anaiYsis.

Matteo Metals Total Emergence @ Day 44 w/Ref 9
File: d:\toxstat\1730101t.e9%4 Transform: ARC SINE(SQUARE ROOT (Y) )

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 8.22

Table Chi-square value = 16.81 (alpha

ﬂable Chi-square value - 12.59 (alpha 0.05, df
ta PASS Bl homogeneity test at 0.01 level. Contin

Continue analysis.
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Matteo Metals Total Emergence @ Day 44 w/Ref 9 - ' o
.‘-1e: d:\toxstat\1730101t.e9%4 ; Transform ARC ‘SINE (SQUARE ROOT (Y))
N ' ' ' )

ANOVA TABLE

SOURCE DF ss MS F
Between s o019 0.1s3 6.031
Within (Error) 28 ~ | Co.711 . o.025

Total . w 1620

Critical F value = 2.45 (0.05,6 ,28) :
Since. F > Critical F REJECT Ho: All equal

Matteo Metals Total Emergence @ Day 44 w/Ref 9 '
File: d:\toxstat\1730101t.e94 Transform: ARC SINE (SQUARE ROOT(Y))

DUNNETT'S TEST - -TABLE_l OF 2. : Ho:Control<Treatment

TRANSFORMED . MEAN CALCULATED IN

6OUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
w1l Ref. Site 9 0.736 0.452

2 Site 3 0.202 0.032 5.299 *

3 site 4 0.396 0.164 3.373 *

4 Site 5 0.389 0.166 3.435 ~*

5 Site 6 0.617 0.350 1.174

6 Site 7 0.555 0.282 1.791

7 Site 10 0.519 0.248 2.151

Dunnett table value = 2.43 . (1 Talled Value, P=0.05, df 24,6)

Matteo Metals Total Emergence @ Day 44 w/Ref 9

File: d:\toxstat\1730101t.e9%4 Transform ARC SINE(SQUARE ROOT(Y))
DUNNETT'S TEST - ‘TABLE 2'OF 2 .Ho:Control<«<Treatment

- NUM OF Minimum Sig Diff % of DIFFERENCE

GROUP IDENTIFICATION REPS . (IN ORIG. UNITS) CONTROL FROM CONTROL

1 Ref. Site 9 5 . )

2 Site 3 5 0.228 : 50.5 0.420

3 site 4 5 0.228 50.5 0.288

4 Site 5 5 0.228 50.5 0.286

5 Site 6 5 0.228 ' - 50.56 0.102

6 Site 7 5 0.228 50.5 0.170

% 7 Site 10 5 0.228‘ 50.5 0.204
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"LE : Matteo Metals Total Emergence @ Day 44 w/Ref 9

E: d:\toxstat\1730101t.e94. , _
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) : '.: NUMBER OF GROUPS:
GRP IDENTIFICATION REP VALUE - " TRANS VALUE

1 Ref. Site 9 1 0.2500 0.5236
1 Ref. Site 9 2 0.6700 0.9589
1 Ref. Site 9 3 0.4200 .0.7051
1 Ref. Site 9 4 0.5000 0.7854
1 Ref. Site 9 5 0.4200 0.7051
2 Site 3 1 0.0800 '0.2868
2 Site 3 2 0.0000 ..0.1448
2 Site 3 3 0.0000 0.1448
2 Site 3 4 0.0000 - 0.1448
2 Site 3 - 5 0.0800 0.2868
3 site 4 1. 0.2500 - 0.5236
3 site 4 2 0.1600 . 0.4115
3 site 4 3 0.0800 0.2868
3 site 4 4 0.0000 0.1448
3 site 4 . 5 0.3300 0.6119
4 Site 5 1 0.4200 0.7051
4 Site 5 .2 0.0000 0.1448
4 Site 5 . 3 0.0800 - 0.2868
Site 5 4 0.0800 0.2868

‘ Site 5 .5 0.2500 0.5236
Site 6 1 0.0800 0.2868

5 Site 6 2 0.4200 0.7051
5 Site 6 3 0.5000 0.7854
5 Site 6 4 0.5000 0.7854
5 Site 6 5 0.2500 0.5236
6 Site 7 1 0.3300 0.6119
6 Site 7 2 0.1600 0.4115
6 Site 7 3 0.2500 0.5236
6 Site 7 4 0.2500 " 0.5236
6 Site 7 5 0.4200 0.7051
7 Site 10 1 0.3300 0.6119
7 Site 10 . 2 0.2500 0.5236
7 Site 10 3 0.2500 0.5236
7 Site 10 4 0.1600 '0.4115
7 Site 10 5 0.2500 0.5236
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Matteo Metals Total Emergence @ Day 51 w/Ref 9
"e: d: \toxstat\1730101t 907 -Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N * MIN- - MAX : MEAN

1 Ref. Site 9 5 0.705 1.284 0.885
2 Site 4 5 0.145 ..0.705 0.439
3 Site 5 5 0.145 0.705 0.389.
4 Site 6 5 0.412 1.047 0.765
5 Site 7 5 0.524 ~1.047 0.700
6 Site 10 5 0.412 - 0.785 0.

Matteo Metals Total Emergence @ Day 51 w/Ref 9 '
File: d:\toxstat\1730101t. 907 Transform ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFQRMED DATA TABLE 2 of 2

GRP IDENTIFICATION : VARIANCE \ SD SEM . cC.V. %
Ref. Site 9 0.053 0.230 0.103 26.00

Q Site 4 0.041 0.204 0..091 46 .37
Site 5 "0.050 0.223 0..100 57.21

4 Site 6 '0.078 0.279 0.125 36.48
5 . Site 7 0.042 0.204 0.091 29.21

6 Site 10 0.020 '0.140 0.062 22.34



Matteo Metals Total Emergence @ Day 51 w/Ref 9

ple: d:\toxstat\1730101t.907 Transform: ARC SINE(SQUARE ROOT(Y))
Q\piro - Wilk's test for-normality B
D = 1.133
W = 0.948 o
Critical W (P = 0.05) (n = 30) = 0.927
Critical W (P = 0.01) (n = 30) = 0.900

Data PASS normality test at P=0.01 level. Continue analysis.

Matteo Metals Total 'Emergence @ Day 51>w/Ref 9 ' ’ -
File: d:\toxstat\1730101t.907 Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 1.71

ble Chi-square value 15.09 (alpha =
ale Chi-square value

11.07 - (alpha =
Data PASS Bl homogeneity test at 0.01 level. Continue analysis.
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Matteo Metals Total Emergence @.Day 51 w/Ref 9. . [
‘e: d: \toxstat\1730101t 907 . Transform: ARC SINE (SQUARE ROQT(Y))

ANOVA TABLE

SOURCE DF ss MS F
Between s T oom o182 3862
Within (Error) 24 | 1.133 . 0.047

Total 20 2.0a4

Critical F value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal

Matteo Metals Total Emergence @ Day 51 w/Ref 9

File: d:\toxstat\1730101t.907 , Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 1 OF 2 , . Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
5OUP IDENTIFICATION MEAN ORIGINAL UNITS . T STAT SIG
1 Ref. Site 9 0.885 0.584
2 Site 4 0.439 0.198 3.245 %
3 Site 5 0.389 0.166 3.608 *
4 Site 6 0.765 0.482 0.877
5 Site 7 0.700 0.416 1.348
6 Site 10 0.625 0.348 1.892

Dunnett table value - 2.36 ‘(1 Tailed Value, P=0.05, df=24,5)

Matteo Metals Total Emergence @ Day 51 w/Ref 9 '
File: d:\toxstat\1730101t.907 ' Transform: ARC SINE(SQUARE ROOT (Y) )

DUNNETT'S TEST - TABLE 2 OF 2 . ' ‘ Ho.Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Ref. Site 9 5
2 Site 4 5 0.316 54.1 0.386
3 Site 5 5 0.316 54 .1 0.418
4 Site 6 5 0.316 54.1 0.102
5 Site 7 5 0.316 54 .1 0.168
¢ 0 5 0.316 54.1 0.236

fmel @ 51 bﬂy& 08»16; /@et S’,rg ?




LE: Matteo Metals Total Emergence @ Day 51 w/Ref 9

E: d:\toxstat\1730101t.907 R -
TRANSFORM: ARC SINE (SQUARE ROOT(Y)) NUMBER OF "GROUPS: 6
GRP IDENTIFICATION REP " VALUE TRANS VALUE

1 Ref. Site 9 1 0.4200 0.7051
1 Ref. Site 9 2 0.9200 . 1.2840
1 Ref. Site 9 3 0.5000 0.7854
1 Ref. Site 9 4 0.5000 0.7854
1 Ref. Site 9 .5 0.5800 0.8657
2 Site 4 1 0.2500 0.5236
2 Site 4 2 0.1600 0.4115
2 Site 4 3 0.1600 0.4115
2 Site 4 4 0.0000 0.1448
2 Site 4 5 0.4200 0.7051
3 Site 5 1 0.4200 0.7051
3 Site 5 2 0.0000 0.1448
3 Site 5. 3 0.0800 0.2868
3 Site 5 4 0.0800 0.2868
3 Site 5 5 0.2500 0.5236
4 Site 6 1 0.1600 0.4115
4 Site 6 2 0.4200 0.7051
4 Site 6 3 0.7500 1.0472
Site 6 4 0.7500 1.0472

‘ Site 6 5 0.3300 0.6119
Site 7 1 0.3300 0.6119

5 Site 7 2 0.2500 0.5236
5 Site 7 3 0-.7500 1.0472
5 Site 7 4 0.3300 0.6119
5 Site 7 5 0.4200 0.7051
6 Site 10 1 0.3300 0.6119
6 Site 10 2 0.5000 0.7854
6 Site 10 3 0.3300 0.6119
6 Site 10 4 0.1600 0.4115
6 Site 10 5 0.4200 0.7051
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Matteo Metals total Emergence @58 days w/Ref 9
'e: d:\toxstat\1730101.914 Transform: ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION . N MIN MAX MEAN
1 Ref. Site 9 5 0.705 1.284 0.972
2 Site 4 5 0.145 0.705 0.439
3 Site 6 5 0.612 ..1.284 1.019
4 Site 7 5 0.524 1.146 0.754
5 Site 10 5 0.412 0.785 0.625

Matteo Metals total Emergence @58 days w/Ref 9 _
File: d:\toxstat\1730101.914 Transform: ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION © VARIANCE : SD SEM

C.V. %

1 Ref. Site 9 0.046 0.215 0.096 22.17
Site 4 0.041 0.204 0.091 46 .37

Q Site 6 0.083 0.287 0.129 28.22
Site 7 0.058 0.240 6.107 31.80

5 Site 10 0.020 0.140 0.062 22.34
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Matteo Metals total Emergence @58 days w/Ref 9 ‘
File: d:\toxstat\1730101.914 : Transform: ARC SINE (SQUARE ROOT(Y))

‘piro - Wilk's test for normality

w)
[

0.990
W = 0.977

Critical W (P = 0.05) (n = 25) = 0.918
Critical W (P = 0.01) (n = 25) = 0.888

Data PASS normality test at P=0.01 level. Continue analysis.

Matteo Metals total Emergence @58 days w/Ref 9
File: d:\toxstat\1730101.914 Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance
Calculated Bl statistic = 1.86

Table Chi-square value = 13.28 (alpha = 0. =
ﬁle Chi-gquare value = = 9.49 (alpha = 0.05, df = 4)
t

a PASS Bl homogeneity test at 0.01 level. Continue analysis.
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Matteo Metals total Emergence @58 days w/Ref 9
'e: d:\toxstat\1730101.914 . Transform ARC SINE(SQUARE ROOT (Y) )

ANOVA TABLE

SOURCE DF SS MS F
Between . 1.165 0.201 5.880
Within (Error) 20 0.990 . . 0.050

Total 2a 5155

Critical F value = 2.87 (0.05,4,20)
Since F > Critical F REJECT Ho: All equal -

Matteo Metals total Emergence @58 days w/Ref 9

File: d:\toxstat\1730101.914 Transform: ARC SINE(SQUARE ROOT (Y) )
DUNNETT'S TEST - TABLE 1 OF 2 i ' Ho:Control<Treatment
. ' TRANSFORMED . MEAN CALCULATED IN

WUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG

1 Ref. Site 9 0.972 0.668

2 Site 4 0.439 0.198 3.786 *

3 Site 6 1.019 0.700 -0.330

4 Site 7 0.754 0.466 1.548

5 Site 10 0.625 0.348 2.466 *
Dunnett table value = 2.30 (1 Tailed vValue, P=0.05, df=20,4)

Matteo Metals total Emergence @58 days w/Ref 9

File: d:\toxstat\1730101.914 . Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST = - TABLE 2 OF 2 ' Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

1 Ref. Site 9 5

2 Site 4 5 0.318 47.6 . 0.470

3 Site 6 5 0.318 47.6 -0.032

4 Site 7 5 0.318 47.6 0.202

5 Site 10 5 0.318 47.6 0.320

Emee. @ Day 55 USing Lef. S
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L LE : Matteo Metals total Emergence @58 days w/Ref 9
Qf{ d:\toxstat\1730101.914

SFORM: ARC SINE (SQUARE ROOT (Y)) _ NUMBER OF GROUPS
GRP IDENTIFICATION. REP " VALUE TRANS VALUE
1 Ref. Site 9 1 0.4200 0.7051
1 Ref. Site 9 2- 0.9200 1.2840
1 Ref. Site 9 3 0.6700 0.9589
1 Ref. Site 9 4 0.5800 0.8657
1 Ref. Site 9 5 0.7500 1.0472
2 Site 4 1 0.2500 0.5236
2 Site 4 2 0.1600 0.4115
2 Site 4 3 0.1600 . 0.4115
2 Site 4 4 0.0000 0.1448
2 Site 4 5 0.4200 . 0.7051
3 Site 6 1 0.3300 0.6119
3 Site 6 2 0.5800 0.8657
3 Site 6 3 0.9200 1.2840
3 Site 6 4 0.7500 1.0472
3 Site 6 5 0.9200 1.2840
4 Site 7 1 0.3300 0.6119
4 Site 7 2 0.2500 0.5236
4 Site 7 3 0.8300 1.1458
Site 7 4 0.4200 0.7051
‘ Site 7 5 0.5000 0.7854
Site 10 1 0.3300 0.6119
5 Site 10 2 0.5000 0.7854
5 Site 10 3 0.3300 0.6119 ;
5 Site 10 4 0.1600 0.4115
5 Site 10 5 0.4200 0.7051

Emel. @ sy 5§ SwG ket 57'5 7



Matteo Metals Total Emergence @ Day 65 w/Ref 9 . _
"e: d:\toxstat\1730101.921 _ Transform: ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

1 Ref. Site 9 5 0.866 ~1.284 1.024
2 Site 6 5 0.785 - 1.426 1.100
3 Site 7 5 0.524 1.146 0.754
4 Site 10 5 0.412 0.785 0.676
Matteo Metals Total Emergence @ Day 65 w/Ref 9 .
File: d:\toxstat\1730101.921 Transform: ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE ' SD SEM C.V. %
1 Ref. Site 9 0.034 0.185 0.083 18.06
2 Site 6 0.065 0.256 0.114 23.25

Site 7 0.058 0.240 0.107 31.80
Site'lo 0.027 0.166 0.074 24 .53

Emek. @‘Dm/ ésw?»lq. &@'_3,,5 ?




Matteo Metals Total .Emergence @ Day 65 w/Ref 9
:File: d:\toxstat\1730101.921 Transform: ARC SINE (SQUARE ROOT (Y))

0.739

D =

W= 0.964

Critical W (P = 0.05) (n = 20) = 0.905
Critical W (P = 0.01) (n = 20) = 0.868

Data PASS normality test at P=0.01 level. Continue analysis. .

Matteo Metals Total Emergence @ Day 65 w/Ref 9
File: d:\toxstat\1730101.921 v Transform: ARC SINE (SQUARE ROOT(Y))

Bartlett's test for homogeneity of wvariance
Calculated Bl statistic = 0.90

Table Chiésquare value

= 11.3 (alpha = 0.01, df = 3)
lee Chi-square value = 7.81 (alpha = 0.05, df = 3)
ta PASS Bl homogeneity test}at O.Ql‘ievel. Continue,analysis.

' pmet. @ DAy b5 L3NG LefSTT



Matteo Metals Total Emergence @ Day 65 w/Ref 9
‘e: d:»\toxstat\1730101.921 Transform: ARC SINE(SQUARE ROOT (Y))

ANOVA TABLE

SOURCE DF Ss MS F
Between s 0.632 . 0.211 4563
Within (Error) 16 0.739 0.046

Totst 9 1371

Critical F value = 3.24 (0.05,3,16)
Since F > Critical F REJECT Ho: All equal

Matteo Metals Total Emergence @ Day 65 w/Ref 9

File: d:\toxstat\1730101.921 ‘Transform: ARC SINE(SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 1 OF 2 ‘ Ho:Cohtrol<Treatment
v TRANSFORMED MEAN CALCULATED IN
6OUP IDENTIFICATION . MEAN ' "ORIGINAL UNITS T STAT SIG
1 Ref. Site 9 1.024 0.716
2 _ Site 6 1.100 0.768 -0.561
3 Site 7 0.754 0.466 1.984
4 Site 10 0.676 0.398 2.562 *
Dunnett table value = . 2.23 (1 Tailed value, P=0.05, df=16,3)
Matteo Metals Total Emergence @ Day 65 w/Ref 9
File: d:\toxstat\1730101.921 Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2 %Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Ref. Site 9 5 .
2 Site 6 5 0.294 41.0 -0.052
3 Site 7 . 5 0.294 41.0 0.250
4 Site 10 . -5 - 0.294 . 41.0 0.318

Enjél. 6§>'IW§U/<;E5 (JEDVJQ; ‘ﬁﬁq'f?dﬂé’§7 I



‘LE:» Matteo Metals Total Emergence @ Day 65 w/Ref 9

E: . d:\toxstat\1730101.921 .
TRANSFORM: ARC SINE(SQUARE 'ROOT (¥) )’ 'NUMBER OF GROUPS: 4
GRP IDENTIFICATION REP . VALUE TRANS VALUE

1 Ref. Site 9 1 0.5800 0.8657
1 Ref. Site 9 2 0.9200 1.2840
I - Ref. Site 9 3 0.6700 0.9589
1 Ref. Site 9 4 0.5800 0.8657
1 Ref. Site 9 5 0.8300 1.1458
2 Site 6 1 0.5000 0.7854
2 Site 6 2 0.6700 0.9589
2 Site 6 3 0.9200 1.2840
2 Site 6 4 0.7500 .1.0472
2 Site 6 5 1.0000 1.4260
3 Site 7 1 0.3300 0.6119
3 Site 7 2 0.2500 0.5236
3 Site 7 3 0.8300 1.1458
3 Site 7 4 0.4200 0.7051
3 Site 7 5 0.5000 0.7854
4 Site 10 1 0.5000 0.7854
4 Site 10 2 0.5000 0.7854
4 Site 10 3 0.3300 0.6119
Site 10 4 0.1600 0.4115

‘ Site 10 5 0.5000 0.7854

Enee. @ Dy 65 v8ile, def. SiTe g



American Aquatic Testing, Inc.

STATISTICAL DATA FOR Chironomus tentans
TOTAL SURVIVAL

‘WITH CONTROL & REFERENCE SEDIMENTS

14



Table IV: Total survival C. tentans 65 Day Emergence Test .

Site ID Totat References Significant Sites Significant Sites Significant
Survival - % VS. Control? VS. Site 87 VS. Site 97
Control - | 88.3 - N/A N/A
1 - Ref 25.0 YES N/A? N/A?
2-Ref | 40.0 YES N/A? N/AZ
3 50.0 62.8 YES "YES
4 21.7 56.3  No YES
5 81.7 - 51.7 "No No -
6 81.7 48.3 No No
7 46.7 47.4 No YES
8- Ref 683 "~ No - N/A?
9-Ref | 800 No N/AZ -
10 - Ref 55.0 YES No® No®

1 - Control not included in Slte analyses
2 - References not included in Site analyses

3 - Site 10 include as Site sample due to possible contamlnatlon




Matteo Metals Total Suv1va1 ‘Control vs. Reference Sltes
‘e': d:\toxstat\173101Co.Com - ‘Transform: ARC SINE(SQUARE ROOT (Y) )

. ANOVA TABLE - -

SOURCE DF SS MS F
Between s 2.037 0.407 8.328
Within (Error) 24 1.174 0.049

Total 29 3212 .

Critical F.value = 2.62 (0.05,5,24)
Since F > Critical F REJECT Ho: All equal

Matteo Metals Total Suv1va1 Control VS 'Reference Sites

File: d:\toxstat\173101Co.Com . Transform: ARC SINE(SQUARE ROOT (Y) )
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
‘ TRANSFORMED MEAN CALCULATED IN
ouPp IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
a Control S1.231 0.883
2 Site 1 “0.473 0.250 5.415 *
3 ‘ Site 2 0.657 0.400 4.100 *
4 Site 8 10.989 0.683 1.732
5 . Site 9 1.116 - 0.800 0.820
6 Site 10 0.836 0.550 2.822 *
Dunnett table value = 2.36 (1 Tailed vValue, P=0.05, df=24,5)
Matteo Metals Total Suv1va1 Control vs. Reference Sites
File: d:\toxstat\173101Co.Com Transform ARC SINE(SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2 : ' ‘ HO:Control<Treatment
, "NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Control 5
2 : Site 1 5. 0.275 31.1 0.633
3 Site 2 5 . 0.275 31 1 0.483
4 Site 8 5 ' 0.275 = 31.1 0.200
5 . : Site 9 - ‘ 5 ‘ ' 0.275 - . 31.1 ' 0.083
.6 Site 10 5 A 0.275- 31.1 0.333

Torae 8ot QM’PA@&M Contepe vS. Pebetence Sires



Matteo Metals Total Suvival Control vs. Reference Sites _
‘e: d:\toxstat\173101Co.Com Transform: ARC SINE (SQUARE ROOT(Y))

'SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N - MIN "MAX - MEAN
1 Control 5 1.150 . 1.426 1.231
: Site 1 5 0.145 0.955. 0.473

3 Site 2. 5" . 0.145 0.869 0.657
4 Site '8 5 - 0.702 1.278 0.989
-5 Site 9 5 0.955 1.278 1.116
6 Site 10 5 0.785 0.955 0.836

Matteo Metals Total Suvival Control vs. Reference Sites
File: d:\toxstat\173101Co.Com Transform: ARC SINE (SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE - SD SEM cC.V. %
Control 0.015 0.122 0.055 9.93

Q : Site 1 0.126 0.355 0.159 74 .90
Site 2 0.086 0.293 0.131 44 .50

4 Site 8 0.047 0.216 0.097 21.88

5 Site 9 0.015 0.122 0.054 10.89

6 ' Site 10 0.006 .0.076 0.034 9.07

'.'/,_ﬁq(, SU,QV. [lom/ﬂﬂfso')\‘ | &uf@é U3.-. 46%6\}@5 Sred



MatteO'Metals Total Suvival Control vs. Reference Sites v
File: d:\toxstat\173101Co.Com v Transform: ARC SINE (SQUARE ROOT(Y))

‘piro - Wilk's test for normality

D = 1.174
W = '0.972
Critical W (P = 0.05) (n = 30) = 0.927
Critical W. (P = 0.01) (n = 30) = 0.900

Data PASS normality test at P=0.01 level. Continue analysis.

Matteo Metals Total Suvival Control vs. Reference Sites
File: d:\toxstat\173101Co.Com Transform: ARC SINE(SQUARE ROOT(Y))

Bartlett's test for homogeneity of variance

Calculated Bl statistic = 11.18
Table Chi-square value = 15.09 (alpha = 0.01, df = 5)
ible Chi-square value = . 11.07 (alpha = 0.05, df = . 5)

ta PASS Bl homogeneity test at 0.01 level. Contiﬁue»analysis.

= Goav. Oompatssod Cowttor v3.Recereuce Sies



‘LE: Matteo Metals Total Suvival" Control vs. Reference Sites

E: + -d:\toxstat\173101Co.Com . . '
TRANSFORM: ARC SINE (SQUARE ROOT (Y)) ’ '~ NUMBER OF GROUPS:
GRP IDENTIFICATION REP - VALUE TRANS VALUE

1 Control 1 0.8333 1.1502
1 Control . 2 1.0000 1.4260
1 . Control -« '3 0.9166 1.2778
1 Control 4 0.8333 1.1502
1 Control 5. 0.8333 '1.1502
2 Site 1 1 0.6666 0.9552
2 '‘Site 1 2 0.1666 0.4204
2 Site 1 3 0.4166 0.7016
2 Site 1 4 0.0000 0.1448
2 Site 1 ° 5 0.0000 0.1448
3 ‘Site 2 1 0.5833 0.8691
3 Site 2 2 0.5000 0.7854
3 Site 2 3 0.0000 - 0.1448
3 Site 2 4 0.4166 0.7016
3 Site 2 5 . 0.5000 0.7854
4 Site 8 1 0.5833 0.8691
4 Site 8 2 0.4166 0.7016
4 Site 8 3 0.7500 1.0472
Site '8 4 0.7500 1.0472

‘ Site 8 5 0.9166 1.2778
Site 9 1. 0.7500 1.0472

5 Site 9 - 2 0.9166 1.2778
5 Site 9 3 0.6666 0.9552
5 Site 9 4 0.8333 1.1502
5 Site 9 5 0.8333 1.1502
6 Site 10 .1 0.5000 0.7854
6 Site 10 2 0.6666 0.9552
6 Site 10 3 0.5833 0.8691
6 Site 10 - 4 0.5000 0.7854
6 Site 10 5 0.5000 0.7854

Torar Soer. ComPausod Conrton. ¥s- Reeetence i
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Matteo Metals Total Survival U31ng Reference Site 8

File: d: \toxstat\173101to tsB " p Transform ARC SINE(SQUARE ROOT (Y))
. » SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN

——- e, = e e At e

1 Reference 8 5 0.702 1.278 0.989

Site 3 5 0.615 . 0.955 0.786

3 Site 4 5 - 0.293 . 0.702 0.472

4 ‘Site 5 5 0.785 ©1.426 1.167

5 Site 6 5 0.955 1.426 1.162

6 Site 7 5 0.524 1.150 0.755

7 Site 10 5 0.785 0.955 0.836

Matteo Metals Total Survival Using Reference Site 8
File: d:\toxstat\173101to.ts8 . | Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON| TRANSFORMED DATA TABLE 2 of 2

!
GRP IDENTIFICATION "VARIANCE =~ SD . .. SEM C.V. %

|
Reference 8 o.oh7 0.216 0.097 21.88
Q : Site 3 0.025 0.159 0.071 20.18
Site 4 0.023 0.152 0.068 32.29
4 Site 5 0.074 0.271 0.121 23.25
5 . Site 6 0.060 0.244 0.109 20.99
6 Site 7 0.058 0.241 0.108 31.96
7 Site ‘10 0.006 0.076 0.034 9.07

Torae SutwvAu USiNG €€ Sire §



Matteo Metals Total Survival Using Reference Site .8

Qe: d:\toxstat\l73101to.ts8- ‘ Transform ARC SIINE(SQUARE ROOT (Y))
‘ . | :

Shapiro - Wilk's test for normality

D = .1.169

W= 0.966 | gy

w
(2}
S

"

o
©
w
~

Critical W (P = (n = :
Critical W (P = 0.01) (n:= 35)

|
o
o
u
e
)
"

o

0

=

o

Data PASS normality test-at P=0.01 level. Cortinue analysis.
' N : '

Matteo Metals Total Survival Using Reference Site 8
File: d:\toxstat\173101to.ts8 Transform ARC SINE(SQUARE ROOT(Y) )

Bartlett's test for homogeneity of varlance

Calculated Bl statistic = 6.24 t
ble Chi-square value = 16.81! (alpha = 0.01, df = 6)
5;1e Chi-square value = ~12.59! (alpha = 0.05, df = 6)

Data PASS Bl homogeneity test at!0.01 level. Continue analysis.

Ttk SM»/IWJL (/Smg f(eF Q¢ 8‘
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Matteo Metals Total Surv1va1 U81ng Reference Site 8 ’
"e: d: \toxstat‘\173101to ts8 . |. Transform ARC SINE(SQUARE ROOT(Y))

ANOVA TABLE

SOURCE “DF ss MS F
Between 6 . | 1833 . o.306  7.317
Within (Error) - 28 o 1.169 fo‘.‘c'>42'

Total . @ | 3002 .

Critical F value = 2.45 °(0.05,6,28) .
Since F > Critical ‘F REJECT |Ho: All equal

Matteo Metals Total Surv1va1 U81ng Reference Site 8

File: d: \toxstat\l73101tc ts8 ' Transform: ARC SINE(SQUARE ROOT(Y))
DUNNETT'S TEST .= -  TABLE|1l OF 2 3 . ‘Ho:Control<Treatment
. TRANSFORMED MEAN - CALCULATED IN

oup IDENTIFICATION . ‘ MEAN o ORIGINAL UNITS T STAT SIG -
61 _ - Reference 8 0.989. 0.683 .

2 ' Site 3 0.786 0.500 1.569

3 . Site 4 0.472 0.217 3.999 =

4 o Site 5° 1.167 0.817 -1.380

-5 L Site 6 1.162 . 0.817 -1.341

6 "Site 7 0.755 . 0.467 1.806

7 Site 10 0.836 - 0.550 +1.180

Dunnett table Va1Qe.= 2.43 (I‘Talled Value, P=0.05, - df= 24 6)

Matteo Metals Total Survival Using Reference Site 8 .
File: d:\toxstat\173101to.t88» . Transform: ARC SINE(SQUARE ROOT(Y))

'DUNNETT'S TEST = - . TABLE|2 OF 2 R Ho: Control<Treatment

o : ”»NUM,bF- Mlnlmum Slg Diff % of 'DIFFERENCE
GROUP . IDENTIFICATION - REPS " (IN ORIG. UNITS) CONTROL FROM  CONTROL

1 Reference 8 5 ,

2 Site 3 5 0.308 - 45.0 0.183
3 Site 4 - 5 0.308 45.0 0.467
4 Site 5 ' 5 0.308" 45.0 -0.133

5 Site 6 - 5 0.308 45.0 -0.133

._6 Site 7 5 0.308 45.0 0.217

7 Site 10 5 0.308 45.0 0.133

Imﬂ(. Jutt»’u/ﬁ’/\, U«S’U\Iq £€F glf( g
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LE: Matteo Metals Total Surv1val U51ng Reference Slte 8

E: d:\toxstat\173101to. ts8 , .
TRANSFORM: ARC SINE (SQUARE ROOT'Y)) B 'NUMBER OF GROUPS :
__________________________________ R T T
GRP IDENTIFICATION REP {VALUE " TRANS . .VALUE v

1 Reference 8 1 % 0.5833 '0.8691
1 Reference 8 2 0.4166 -0.7016.
1 Reference 8 3 0.7500 -°1.0472
1 Reference 8 4 - 0.7500 1.0472
1 Reference 8 5 | 0.9166 1.2778
2 Site 3 1 . 0.4166 0.7016
2 Site 3 2 | 0.6666 .0.9552
2 Site 3 3 | "0.6666 . 0.9552
2 Site 3 4 - 0.4166 ©0.7016
2 Site 3 5 0.3333 1 0.6154
3 Site 4 1 . 0.2500 '0.5236
3 Site 4 2 ' 0.1666 0.4204
3 Site 4 3 | 0.1666 0.4204
3 Site 4 4 | 0.0833 0.2928
3 Site 4 5 | 0.4166 ©0.7016
4 Site 5 1 1.0000 1.4260
4 Site 5 2 0.8333 1.1502
4 Site 5 3 0.7500 1.0472
Site 5 4 1.0000 1.4260

‘ Site 'S 5 0.5000 0.7854
' Site 6 1 0.6666 0.9552

5 Site 6 2 0.6666 '0.9552
5 Site 6 3 i 1.0000 1.4260
5 Site 6 4 . 0.7500 1.0472
5 Site 6 5 . 1.0000 1.4260
6 Site 7 1 0.3330 0.6151
6 Site 7 2 . 0.2500 0.5236
6 Site 7 3 b 0.8333 1.1502
6 Site 7 4 | 0.4166 0.7016
6 Site 7 5 |  0.5000 0.7854
7 Site 10 1 | 0.5000 0.7854
7 Site 10 2 0.6666 0.9552
7 Site 10 3 0.5833 0.8691
7 Site 10 = 4 0.5000 0.7854
7 Site 10 5 0.5000 0.7854

ToTAC ,3061/!'40 z/swq Ker 5’:r£ é’
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Matteo Metals Total Survival Using Reference Site 9 ,
‘e: d:\toxstat\173101lto.ts9 ! Transform: ARC SINE(SQUARE ROOT(Y))
|
|

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX 'MEAN

|
1 Reference 9 5 0.955 1.278 1.116
2 Site 3 5 0.615 0.955 0.786
3 Site 4 5 0.293 0.702 0.472
4 Site 5 5 0.785 1.426 1.167
5 Site 6 5 0.955 1.426 1.162
6 Site 7 5 0.524 1.150 0.755
7 Site 10 5 0.785 0.955 0.836

\
Matteo Metals Total Survival Using Reference Site 9
File: d:\toxstat\173101lto.ts9 i Transform ‘ARC SINE(SQUARE ROOT (Y))
|

SUMMARY STATISTICS ON

TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARTANCE SD SEM C.V. 3
. Reference 9 0 01f5 0.122 0.054 10.89
site 3 0.025 0.159 0.071 20.18

3 Site 4 0.023 0.152 0.068 32.29

4 Site 5 0.074 0.271 0.121 23.25

5 Site 6 0.060 0.244 0.109 20.99

6 Site 7 0.058 0.241 0.108 31.96

7 site 10 0.006 0.076 0.034 ©9.07

"E;§4L<gbéfu4n,618ud€ ‘%ﬂ é%fz'<;7
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Matteo Metals Total,SurvivallUsiAg Reference Site 9 ,

‘e: d:\toxstat\173101to.ts9 O Transform: ARC SINE (SQUARE ROOT(Y))
L | E

Shapiro - Wllk s test for normallty

|
D = 1.041 i
W= 0.965 !
Critical W (P = 0.05) (n = 35)-=io.934
Critical W (P = 0.01) (n = 35) =10.910

Data PASS normality test at P=0.01 level. Continue. analysis.

Matteo Metals Total Survival Usiqg Reference Site 9
File: d:\toxstat\173101to.ts9 ‘ Transform:AARC_SINE(SQUARE ROOT(Y))

Bartlett's test for homogeéneity of variance

Calculated Bl statistic = 7.4%
ble Chi-square value = 16.81 ( (alpha = 0.01, df = 6)
ile Chi-square value =  12.59 (alpha . 0.05, df = 6)

Data PASS Bl homogeﬁeity test at 0 01 level. Continue analysis. .

Torae Soaini VS, Bet S G



Matteo Metals Total Survival Using Reference Site 9 |
",e: d:\toxstat\173101lto.ts9 Transform: ARC SINE (SQUARE. ROOT(Y))

'ANOVA TABLE

SOURCE DF ss MS F
S ST e T e T e
Within (Error) 28 ' 1.041 0 0.037

Total s s.o81

Critical F value = 2.45 (0.05,6,28)
Since. F > Critical F REJECT Ho: All equal

Matteo Metals Total Survival Using Reference Site 9

File: d:\toxstat\173101to.ts9 . Transform: ARC SINE (SQUARE ROOT (Y))
DUNNETT'S TEST - TABLE 1 OF 2 Ho:Control<Treatment
: TRANSFORMED * MEAN CALCULATED IN
iiOUP IDENTIFICATION MEAN _ ORIGINAIL UNITS T STAT SIG
1 Reference 9 1.116 0.800
2 . Site 3 0.786 .0.500 2.709 *
3 Site 4 0.472 0.217 5.284 *
4 : Site 5 1.167 0.817 -0.417
5 Site 6 1.162 0.817 -0.375
6 Site 7 0.755 0.467 2.960 *
7 Site 10 0.836 0.550 2.296
Dunnett tablervalue = 2.43 (1 Tailed Value, P=0.05, df=24,6)
Matteo Metals Total Survival Using Reference Site 9 '
File: d:\toxstat\17310lto.ts9 ‘Transform: ARC SINE (SQUARE ROOT(Y))
DUNNETT'S TEST - TABLE 2 OF 2 ' ' Ho:Control<Treatment
. v NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG.‘UNITS) CONTROL FROM CONTROL
1 Reference 9 5
2 _ Site 3 5 0.273 34 .1 0.300
3 Site 4 5 0.273 34.1 0.583
4 ' Site 5 5 0.273 34.1 -0.017
Site 6 5 0.273 34.1 -0.017
) Site 7 5 0.273 34 .1 0.333
7 Site 10 5 0.273 34 .1 0.250

7$;na é?alvﬂéqL.LZSIaIQ’slﬂsf: Sz €7



LE: - Matteo Metals Total Survival Using Reference Site 9
E d:\toxstat\173101to.ts9

SFORM: ARC SINE (SQUARE ROOT (Y)) NUMBER OF GROUPS: 7

GRP IDENTIFICATION REP "VALUE TRANS VALUE
1 Reference 9 1 0.7500 1.0472
1 Reference 9 2 0.9166 1.2778
1 Reference 9 3 0.6666 0.9552
1 Reference 9 4 0.8333 1.1502
1 Reference 9 5 0.8333 1.1502
2 Site 3 1 0.4166 1 0.7016
2 Site 3 2 0.6666 0.9552
2 Site 3 3 0.6666 0.9552
2 Site 3 4 0.4166 0.7016
2 Site 3 5 0.3333 0.6154
3 Site 4 1 0.2500 0.5236
3 .Site 4 2 0.1666 " 0.4204
3 Site 4 3 0.1666 0.4204
3 Site 4 4 0.0833 0.2928
3 Site 4 5 0.4166 0.7016
4 Site 5 1 1.0000 - 1.4260
4 Site 5 2 0.8333 1.1502
4 Site 5 3 0.7500 1.0472
Site 5 4 1.0000 1.4260

‘ Site 5 5 0.5000 © 0.7854
Site 6 1 0.6666 0.9552

5 Site 6 2 0.6666 0.9552
5 Site 6 3 1.0000 1.4260
5 Site 6 4 0.7500 1.0472
5 Site 6 5 1.0000 1.4260
6 Site 7 1 0.3330 "0.6151
6 Site 7 2 0.2500 0.5236
6 Site 7 3 0.8333 1.1502
6 Site 7 4 .0.4166 0.7016
6 Site 7 5 0.5000 0.7854
7 Site 10 1 0.5000 0.7854
7 Site 10 . 2 0.6666 0.9552
7 ~ Site 10 3 0.5833 0.8691
7 Site 10 4 0.5000 0.7854
7 Site 10 5 0.5000 0.7854

Torae Svavivar Usmg Kef. 8ire §)
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The Louis Berger Group, Inc.

Final Aquatic Biota Study Report - Matteo Iron and Metals, West Deptford, NJ

Appendix D

Fish field data sheets




" Replicate 1

; Fundulus Fundulus Hybognathus
Dpecies heteroclitus |diaphanus regius
Total Caught 5 4 1
Tissue Sample no no no

length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 30 30
31 31 1 31
32 32 32
33 1 33 33
34 34 1 34
35 35 35
36 36 36 1
37 37 37
38 38 38
39 1 39 39
40 40
41 41
42 42 1
43 43
44 1 44 1
45 45
46 1 46
47 47
48 48
49 49
50
51
52
53
54
55 1
56
57
58
59

Length is in milimeters




1| Replicater i 2 |ion i Date: 8/25 |

Fundulus Fundulus Etheostoma

Species
P diaphanus heteroclitus __|olmstedi

Total Caught 7 2 1

Tissue Sample no no no

length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 1 50 50
31 1 51 51
32 2 52 52
33 53
34 54
35 1 1 55
36 56
37 1 57
38 58 1
39 59
40
41
42 1
43
44
45
46
47

38| [R|X|B

Length is in millimeters




| Station - 1 " Replicate™"i'F 3 [FivsDate’ 8/25 |iiSampleTime iy 17:24 | s Time of Low Tide® 5 19:20
Species andulus Fundulu§
diaphanus heteroclitus
Total Caught 3 1
Tissue Sample no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 80
31 81 1
32 82
33 83
34 1 84
35 85
36 86
37 87
38 88
39 89
40
41
42
43
44
45

Length is in millimeters




2 | Repicate i

Fundulus Morone Lepomis

Species
B heteroclitus |americana gibbosus

Total Caught 3 1 1
Tissue Sample no no no

length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 60 30
31 1 61 31
32 62 32
33 1 63 33
34 64 1 34
35 65 35
36 66 36 1
37 67 37
38 68 38
39 69 39
40
41
42
43

Length is in millimeters




‘Sample Time & 9:35

- 2. Timeof Low

Species

Fundulus
heteroclitus

Total Caught

2

Tissue Sample

no

length | count | length

count

length

count

length

count

length

count

length

count

length

count

length

count

length

count

length

count

30

3

32

Length is in millimeters




it Station &5

" Date: 8/25 |'°. Sample Time i _9:40 |

Time of Low Tide= = 7:19 ]

Species Fundulus Fundulus Hybognathus
diaphanus heteroclitus  \regius

Total Caught 3 1 1
Tissue Sample no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
70 50 50
71 51 51
72 52 52
73 53 53
74 54 54 1
75 55 55
76 56 56
77 1 57 57
78 58 58
79 59 1 50
80
81
82
83
84 1
85
86
87
88
89 1

Length is in milimeters




[ Station 3 Time of LowTide. -4 _9:39 |
i Fundulus Fundulus
- diaphanus heteroclitus
Total Caught 4 3
Tissue Sampl yes no

length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 1 30

21 31

22 32

23 33
24 34 1

25 35

26 36

27 37

28 38
29 39 1

30 40

3 41

32 42
43 1

1 44

45

46

47

48

49

Length is in millimeters




. 2 Date, 5128 | Sample Time . 856 | TimeoflowTide =. 639 ]
; Fundulus Fundulus
e diaphanus heteroclitus
Total Caught 2 2
Tissue Sample yes no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 30
21 31 1
22 1 32
23 33
24 34
25 35 1
26 36
27 37
28 1 38
29 39

. Length is in millimeters




[ Stloniiny 3 ] Replcaleriois 3 [iiioi Dater 8/26 |- Sample Timessi 0:05 [r o Time of LowTide " or _9:39 |
: Fundulus Fundulus
Deecies diaphanus heteroclitus
Total Caught 9 2
Tissue Sample yes no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 30
21 31
22 32
23 33 1
24 34
25 1 35
26 36
27 37
28 38 1
29 1 39 1
30 40
31 41
32 1 42 1
33 1 43
34 44
35 1 45
36 46
37 3 47
38 48
39 49
40 1 50
41 51
42 52
43 53
44 54
45 55
46 56
47 57
48 58
49 59
60
61
62
63 1
64
65 1
66
> 67
. 68
69
70 1
71
72
73
74
75
76
77
78
79

Length is in millimeters




" Replicate™ iy 1|

‘Date” 8/28 | %" Sample Time

Species Fundulus Fundulus bepomis Alosa |
diaph heterociitus ibbosus seudoharengus
Total Caught 79 253 2 1
Tissue Sample yes no yes no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count

30 40 1 90 40
31 41 91 41
32 2 42 1 92 42
33 43 1 93 1 43
34 44 94 44
35 2 45 95 45
368 46 96 46
37 47 1 97 47 1
38 1 48 98 48
39 49 99 1 49
40 50

41 1 51 2

42 2 52 1

43 2 53 1

44 1 54 1

45 55

46 56 1

47 57 1

48 1 58

49 59

50 60 " 4

51 61

52 1 62

53 63 1

54 1 64 1

55 65

56 1 66 3

57 67 1

58 68 1

59 69

60 70 1

61 1 71

62 72

63 73

64 1 74

65 75 1

69 79 1
70 3 80 1
7 81
72 1 82
73 83 2
74 84 2
75 1 85
76 86

Length is in millimeters




‘ @ ~ Station #5804 %&%Rmzé_m 2 | Dater 8/28 |-« SampleTime® s 10:55 |75 Time of Low Tide 9:39 |
Species Fundulus Fundulus Lepomis Alosa |
diaph: heteroclitus ibbosus eudoharengus
Total Caught 78 112 1 1
Tissue Sample yes no yes no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 1 30 30 50
31 31 31 51
32 32 1 32 52
33 33 33 53
34 34 34 54
35 35 35 55
36 36 36 56 1
37 37 37 57
38 38 38 58
39 39 39 1 59
40 1 40
41 41
42 42
43 43
L4 44
45 2 45
46 1 46
47 47
48 48
49 49 3
50 50 1
51 51
52 52 3
53 53 1
54 54 2
55 55 4
56 1 56 2
57 57 2
58 1 58 2
59 59 2
60 2 60 2
61 2 61 3
62 3 62
63 63
64 2 64 1
65 2 65
66 2 66
67 1 67 1
68 2 e8=} 1
69 1 69 2
70 3 70
71 71
72 5 72
73 1 73
74 1 74
75 1 75 2
76 76

8|8|28|8|1R|8

Length is in millimeters



. Repicate i3 “Time of Low Tide 1 9:39 |

'#/iDate? 8/28 | Sample Time i'& 11:00 |-

Fundulus Fundulus Lepomis

s diaphanus heteroclitus ibbosus
Total Caught 149 343 4
Tissue Sample yes no yes
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 40 30
31 41 1 31
| 32 42 32
33 43 33
34 et 34
35 45 2 35
36 46 36 1
37 1 47 37
38 48 38
39 1 49 3 39
40 50 40
41 51 41
42 52 42
43 1 53 43 1
44 54 1 44
45 2 55 1 45
46 2 56 46
47 57 1 47
48 58 48
49 59 1 49
50 60
51 61 R
52 62 1
53 63 1 s
54 64 3
55 65 1 T
56 1 66 1
57 1 67 i
58 1 68 1
59 1 69 ]
60 1 70 1
61 Al R
62 72 2 <
63 1 73 2
64 74 1
65 1 75 2
66 76
67 2 77 1 P
68 78 -
69 79 1
70 1 80 1
73 2 81 ey
72 82
73 2 83
74 84
75 1 85 1
76 86
77 87
78 88
79 89
80
81 1
82
83
84
85 1
86 1 1
87
88
89

Length is in millimeters




; Fundulus Fundulus
o diaph heteroclitus
Total Caught 26 124
Tissue Sample yes no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 30
21 3
22 32 1
23 33
24 34
25 35 1
26 36 2
27 37 3
28 1 38 3
29 39 3
30 1 40
31 1 41 2
32 1 42 6
33 2 43 1
34 2 44 2
35 3 45 3
36 1 46 1
37 3 47 3
38 1 48 2
39 2 49 1
40 2 50
41 1 51 1
42 2 52 1
43 53 1
44 54
45 55
46 1 56
47 1 57 2
48 58
49 59
50 60
51 61
52 62 1
53 63
54 64
55 65
56 66
57 67 .
58 68
59 69
60 1
61
62
63
64
65
66
67
68
69

Length is in millimeters




' Time of Low Tide ! 7 10:20 ]

2_ [ Date) /29 [i5 SampleTimeni: 9:25 [

pecies Fundulus Fundulus

o diaph heteroclitus
Total Caught 34 82

Tissue Sample yes no

length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count

21 21
22 22
23 23 1
24 24
25 25 1
26 26
27 27
28 28
29 29
30 30
3 2 3 1
32 5 32 3
33 5 33 1
34 4 34 3
35 4 35 1
36 4 36 3
37 4 37 3
38 2 38 3
39 1 39
40 1 40
41 41 2
42 42
43 43 2
44 44
45 45
46 46
47 47
48 48 1
49 49

Length is in millimeters




Timeitil 9:30 |= = e=Time of FowTide: 5 10:20

: Fundulus Fundulus Lepomis
Bpse diaphanus heteroclitus lgfbbosus
Total Caught 7 18 1
Tissue Sample yes no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 30 30
21 31 31
22 32 32
23 33 1 33
24 34 34
25 35 35 1
26 36 2 36
27 37 3 37
28 38 2 38
29 1 39 1 39
30 40 1
31 41 1
32 1 42 1
33 43 1
34 2 44
35 2 45 2
36 46 1
37 47 1
38 48
39 49
40 50
41 51
42 52
43 1 53
44
45
46
47
48
49

Length is in millimeters




s Datey_8/26 [ Sampleimer = 8:15 Jis o Time of LowTider i 854 |

; Fundulus Fundulus
e diaphanus heteroclitus
Total Caught 24 12
Tissue Sample no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 30
31 31
32 1 32
33 1 33
34 3 34
35 2 35
36 2 36 1
37 2 37
38 38 2
39 1 39 1
40 1 40
41 41 1
42 42
43 2 43 1
44 4 44 1
45 45
46 46 1
47 47
48 48
49 1 49
50 50
51 51
52 52
53 53 1
54 54
55 55
56 56 1
57 1 57
58 58
59 59
60 60
61 61
62 62
63 63
64 64
65 65
66 66
67 67 :
68 68 -
69 69
70 70
71 71
72 72
73 73
74 74
75 1 75
76 76 1
77 77
78 78
79 79
80
81
82 1
83
84
85
86
87
88
89

Length is in milimeters




: Fundulus Fundulus
e diaphanus heteroclitus
Total Caught 4 5
Tissue Sample no no

length | count | length | count | length | count | length | count | length | count | length | count § length | count | length | count | length | count | length | count
40 40
41 41
42 1 42
43 43
44 44
45 45
46 46
47 47
48 48 1
49 49 2
50 50 1
51 51
52 52
53 53
54 1 54
55 55
56 56
57 1 57
58 1 58
59 59
60
61
62
63
64
65
66
67
68 1
69

Length is in millimeters




; Fundulus Fundulus
Species diaphanus heteroclitus
Total Caught 22 9
Tissue Sample no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count § length | count | length | count | length | count
30 30
31 31
32 32
33 33
34 34
35 2 35 1
36 1 36
37 2 37 1
38 3 38 1
39 1 39
40 1 40
41 1 41
42 1 42
43 3 43
44 2 44
45 2 45
46 46
47 47
48 48
49 49
50 1 50
51 51
52 52
53 53
54 54
55 55
56 56 1
57 57
58 58
59 59 1
60 60
61 61 1
62 62
63 63 1
64 64 1
65 65
66 66
67 67 7
68 1 68 5
69 69
70 70
71 71
72 72
73 73
74 74
75 75
76 76
77 77
78 78
79 79
80 80
81 81
82 82
83 1 83
84 84
85 85
86 86
87 87
88 88
89 89 1

Length is in millimeters




8:45 [iiee Time ofLow Tide i 8:54 |

Species Fundulus Fundulus Lepomis Etheostoma
diaphanus heteroclitus ibbosus olmstedi

Total Caught 9 7 1 1

Tissue Sample no no no no

length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 50 90
31 51 91
32 52 92
33 53 93
34 54 1 94
35 55 95
96
97
98
99

3|3(2)3 (3R (B[S

98 1

Length is in millimeters




E=steton 7 ]ii Replicatenis 2 [uiiiibater 6/26 [iiiiSample Timeii
Species Fyndulus Fundulu_s theostgma Trinectes
diaphanus heteroclitus Imste Jatt
Total Caught 6 5 1 1
Tissue Sample no no no no

length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
40 1 40 60 70
41 41 61 71
42 42 62 72
43 43 63 73
44 44 64 1 74
45 45 65 75 1
46 46 66 76
47 47 67 77
48 1 48 1 68 78
49 49 2 69 79
50 50 1

51 51

52 52

53 53

54 54

55 55

56 56

57 57

58 58

59 59

60 60

61 1 61

62 62

63 63

64 64

65 65

66 66

67 67

68 68 1

69 69

70

71

72 1

73

74 1

75 1

76

T

78

79

Length is in millimeters




|sx: Stationaes st

7__|i¥ s Replicateriiiy 3

Species

Fundulus

Fundulus
heteroclitus

Morone

Etheostoma

35

Alosa ]
eudoharengus

Total Caught

7 4

1

1

3

Tissue Sample

no no

no

no

no

length | count | length

count

length

count

length

count

length | count | length

count

length

count

length

count

length

count

length

count

50 60

3

50

51 61

61

51 1

52 62

52

53

] R e A

3|8|2(8[G(%

Length is in millimeters




[ Stationii 5 8 |l Replicates i 1 [;zfit‘ii‘s‘:‘:Dafsﬁ 8/25 |
Species Fundulus Alosa Lepomis Etheostoma |Morone Anguilla Hybognathus |Trinectes [ Anchoa spp.
diaphanus pseudohareng{gibbosus olmstedi americana rostrata regius maculatus
Total Caught 134 27 2 8 13 2 1 2 1
Tissue Sample yes no no no no no no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 30 90 40 40 60 60 1 50 30
21 31 91 41 1 41 61 61 51 31
22 32 92 1 42 42 1 62 62 52 32
23 33 93 43 43 1 63 63 53 1 33
24 34 94 1 44 1 44 2 64 64 54 34
25 35 95 45 45 65 65 55 35
26 36 96 46 46 1 66 66 56 36 1
27 37 5 97 47 47 2 67 67 57 37
28 1 38 2 98 48 1 48 1 68 1 68 58 38
29 1 39 5 99 49 1 49 69 69 59 1 39
30 40 4 50 2 50 1 70
31 41 3 51 51 1 71
32 42 3 52 52 72
33 2 43 2 53 1 53 2 73
34 44 2 54 54 74
35 45 55 55 75
36 1 46 56 56 76
37 1 47 57 57 04
38 1 48 1 58 58 1 78
39 49 59 59 79
40 60 80
41 2 61 81
42 1 62 1 82
43 63 83
44 64 84
45 2 65 85
46 1 66 86
47 2 67 87 1
48 68 88
49 1 69 89
50
51
52
53
54 1
55
56
57
58
59
60 1
61
62
63 1
64
65
66
67
68 2
69
70
71 1
72
73
74 1
75
76
77 1
78
79 1

Length is in millimeters




8 |

~ Replicate” “3% 2 i@ Datel 8/25 |45 Sample Timeiai 7:45 | S iTime of Eow:]

Species Fundulus Fundulus Alosa Etheostoma |Morone Anguilla Hybognathus |Trinectes Anchoa spp. |Morone
diaph heteroclitus | pseudohareng|olmstedi americana rostrata regius {maculatus saxatilis
Total Caught 203 1 8 1 27 1 1 1 1 2
Tissue Sample yes no no no no no no no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 60 30 50 30 70 40 20 30 70
21 61 31 51 31 71 1 41 21 31 71
22 62 32 52 32 72 42 22 32 72
23 63 33 53 33 73 43 23 33 73
24 64 1 34 54 34 74 44 24 1 34 74
25 65 35 55 35 75 45 1 25 35 75 1
26 66 36 56 36 76 46 26 36 76 1
27 67 37 2 57 37 77 47 27 37 77
28 68 38 58 38 1 78 48 28 38 1 78
29 2 69 39 59 1 39 79 49 29 39 79
30 2 40 2 40 1
31 1 41 41 1
32 1 42 42 3
33 1 43 2 43 3
34 2 44 1 44
35 1 45 45 1
36 4 46 1 46 3
37 47 47 4
38 2 48 48 1
39 1 49 49 1
40 50 2
41 51 2
42 52 2
43 3 53
44 1 54 1
45 55
46 1 56
47 57
48 1 58
49 59 1
50
51 1
52
53
54
55
56
57
58
59
60
61
62
63 1
64
65
66
67
68 1
69
70
71 1
72
73
74
75
76
77
78
79

Length is in millimeters




‘ 8 | Replicate . 3 |- Date. 8/25 | Sample Time oy 8:00 " Time.of Low Tide =t _7:19 |
Species Fundulus Fundulus Morone Etheostoma |Alosa Morone
diaphanus heteroclitus |americana olmstedi pseudohareng| saxatilis
Total Caught 33 1 4 1 4 2
Tissue Sample yes no no no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 50 30 50 40 1 70
31 1 51 31 51 1 41 71
32 1 52 32 52 42 1 72
33 53 33 53 43 73
34 1 54 34 54 44 74
35 4 55 35 1 55 45 2 75
36 5 56 36 56 46 76 1
37 2 57 37 57 47 77
38 3 58 38 58 48 78
39 1 59 1 39 59 49 79
40 1 40 80
41 41 1 81
42 42 1 82
43 43 83
44 3 44 84
45 45 85
46 46 86
47 47 1 87
48 48 88
49 49 89
50 90 1
51 91
52 92
53 93
54 94
55 95
56 96
57 97
58 2 98
59 99
60
61
62
63
64 1
65 1
66
67 1
68 1
69 2
70
71 1
72
73
74 2
75
76
77
78
79

. Length is in millimeters




] “Stationiiii 9 |ieii Replicateiiiniy 1 Date” 8/26 |+ Sample Time ¢ 8:35 | v " Timeof Low Tide | i 854 |
Species Fundulus Alosa Lepomis Fundulus Morone Hybognathus
diaphanus pseudohareng{ gibbosus heteroclitus |amenicana regius
Total Caught 93 4 2 1 12 21
Tissue Sample yes no no no no no

length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count

20 40 40 70 30 40

21 41 41 71 31 41

22 42 42 1 72 32 42

23 43 1 43 73 33 43

24 44 44 74 34 44 3

25 45 1 45 75 1 35 1 45 3

26 3 46 46 76 36 46

27 47 47 77 37 47 2

28 2 48 48 78 38 1 48 3

29 6 49 49 79 39 49 2

30 50 1 50 40 1 50 2

31 4 51 51 41 51

32 2 52 52 42 52 3

33 8 53 53 43 3 53 2

34 4 54 54 44 54

35 2 55 55 45 55 1

36 4 56 1 56 46 2 56

37 1 57 57 47 1 57

38 6 58 58 48 2 58

39 5 59 59 49 59

40 3 60 50 1

41 2 61 51

42 1 62 52

43 4 63 53

44 2 64 54

45 3 65 55

46 3 66 56

47 4 67 57

48 2 68 58

49 1 69 59

50 1 70

51 7

52 72

53 73

54 74

55 75

56 76

57 77

58 78

59 79

60 80

61 81

62 82

63 1 83

64 84

65 85

66 86

67 1 87

68 2 88

69 3 89

70 2 90

71 2 91

72 1 92 1

73 2 93

74 2 94

75 95

76 2 96

77 1 97

78 98

79 99

80

81

82

83

84

85

86

87

88 1

89

Length is in milimeters




|- Station 9 |=e 2 | Datei 8/26 | Sampledime = 8:45 [/ib Time of LowTide i 8:54 |
Species Fundulus Fundulus Lepomis Etheostoma |Morone Anguilla Hybognathus |Anchoa spp.
diaphanus heteroclitus  |gibbosus Imstedi ricana rostrata regius
Total Caught 141 5 2 ¥ | 5 1 3 1
Tissue Sample yes no no no no no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 40 20 50 40 250 40 40
21 41 1 21 1 51 41 1 251 41 41
22 42 22 52 1 42 252 42 1 42 1
23 43 23 53 43 253 1 43 43
24 44 24 54 44 254 &4 a4
25 45 25 55 45 255 45 45
26 46 26 56 46 256 46 46
27 1 47 27 57 47 1 257 47 1 47
28 48 28 58 48 1 258 48 48
29 49 1 29 59 49 259 49 49
30 50 LR 50 50
31 51 51 51
32 52 Rt 52 52
33 53 53 53 1
34 3 54 i 54 2 54
35 2 55 55 55
36 6 56 O 56 56
37 2 57 57 57
38 58 & 58 58
39 2 59 59 59
40 - 60 1
41 61
42 1 62
43 1 63
44 1 64
45 3 65
46 66 '
47 67 1
48 68 S
49 69
50
51 1
52 e
53
54 %
55
56 ¢
57
58 N
59
50 5
61
62 i
63
64 1
65
66 i
67
68 ;
69
70
71
72
73
74
75
76 i
77
78 x
79
80 90
81 91
82 92
83 - 93
84 94
85 95
86 96
87 97 1
88 98
89 99

Length is in millimeters




|ir Station - 9 - Replicate 3 ~Date: 8/26 | Sample Time &% 9:10 J*" Time of Low Tide'* ! 8:54 |
Species Fundulus Fundulus Morone Lepomis Anguilla Hybognathus
diaph heteroclitus |americana gibbosus rostrata regius
Total Caught 150 9 2 1 1 14
Tissue Sample yes no no no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 40 50 1 30 190 30
21 41 51 1 31 1 191 31
22 42 1 52 32 192 32
23 43 1 53 33 193 33
24 44 1 54 34 194 34
25 45 55 35 195 35
26 46 56 36 196 36 1
27 47 57 37 197 37
28 48 58 38 198 38 1
29 49 59 39 199 1 39 1
30 1 50 40
31 51 41
32 52 42
33 2 53 43
34 1 54 44
35 3 55 45 1
36 1 56 46
37 2 57 47 1
38 2 58 48 2
39 1 59 1 49 3
40 4 60 50 1
41 61 51 1
42 1 62 52
43 63 53
44 64 2 54 2
45 2 65 55
46 66 56
47 67 57
48 68 58

'S
©
-
2}
©
o
©

Length is in millimeters




[ Station " =" 10 |75 Replicates s 1 |- © Date: 8/26 |+ Sample Time . Time of Low Tide 1+ 8:54 |
Species Fundulus Alosa Hybognathus |Morone Morone Etheostoma
diaphanus eudohareng{regius saxatilis americana olmstedi
Total Caught 40 4 19 1 3 5
Tissue Sample yes no no no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
20 40 40 70 | 40 40
21 41 41 71 41 41
22 42 42 72 42 42
23 43 43 1 73 43 43
24 44 44 74 44 44 2
25 45 1 45 1 75 45 45
26 1 46 46 1 76 46 1 46
27 1 47 47 1 77 47 47
28 48 48 78 48 48
29 1 49 49 79 49 1 49 1
30 50 50 50 50 1
31 2 51 51 1 51 51
32 52 52 2 52 1 52
33 2 53 53 3 53 53
34 3 54 54 54 54
35 2 55 2 55 1 55 55 1
36 56 56 2 56 56
37 1 57 57 1 57 57
38 1 58 1 58 1 58 58
39 1 59 59 59 59
40 3 60 1
41 1 61
42 62 1
43 2 63 1
44 3 64
45 2 65
46 66
47 1 67
48 1 68
49 69
50 70
51 71
52 72
53 73 1
54 74
55 75
56 76
57 1 77
58 78
59 79
60
61
62
63
64
65
66
67
68 1
69 1
70
71
T2
73
74
75 1
76 1
77
78 1
79 1
80
81 2
82 1
83
84
85
86 1
87 1
88
89

Length is in millimeters




[57 " Station @ 10 Joi @ Replicate: =0 2 | " Date! 8/26 | Sample Time: = 845 | Time of Low.Tide: " = 8:54 |
Species Fundulus Fundulus Morone Hybognathus |Alosa Menidia
diaphanus heteroclitus |americana regius pseudohareng|{menidia
Total Caught 9 1 1 5 9 1
Tissue Sample yes no no no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
40 70 50 30 1 40 30
41 71 51 1 31 41 31
42 1 72 52 32 42 32
43 73 53 33 43 33
44 74 54 34 44 1 34
45 75 55 35 45 35
46 76 56 36 46 3 36 1
47 77 57 37 47 2 37
48 78 58 38 48 1 38
49 79 1 59 39 49 39
50 40 50
51 41 51
52 1 42 52
53 43 53 1
54 44 54 1
55 45 55
56 46 56
57 47 57
58 48 58
59 49 59
60 50
61 51
62 52 1
63 53 1
64 54 1
65 1 55
66 56
67 57 1
68 1 58
69 59
70
71 1
72
73
74
75
76 1
L
.78
79 1
80
81
82
83
84 1
85
86
87
88
89
90
91
92
93
94 1
95
96
97
98
99

Length is in millimeters




[E=Stetons @ 10 ] Replicate 3 |5 Date’ 8/26 |3 Sample Time % 7:55 | " Time of Low Tide™> > 8:54 |
Species Fundulus Fundulus Morone Lepomis Morione Hybognathus
diap heteroclitus |americana gibbosus saxatilis regius
Total Caught 12 3 10 1 1 18
Tissue Sample yes no no no no no
length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count | length | count
30 50 40 30 70 30
31 51 N 31 71 31
| 32 52 42 32 1 72 32 1
33 1 53 43 33 73 33
34 54 44 34 74 34
35 55 45 1 35 75 1 35
36 56 46 36 76 36
37 57 47 1 37 77 37
38 1 58 48 38 78 38
39 59 1 49 1 39 79 39
40 60 50 1 40
41 61 51 41
42 62 52 1 42
43 63 53 1 43
44 64 54 1 44 1
45 65 1 55 45
46 66 56 46 1
47 67 57 47
48 68 58 1 48 3
49 69 59 49 1
50 70 60 50
51 71 61 1 51 2
52 72 1 62 1 52 1
53 73 63 53 1
54 74 64 54 1
55 75 65 55 2
56 76 66 56 2
57 77 67 57
58 78 68 58
59 79 69 59
60 60 1
61 61
62 62
63 63
64 64 1
65 1 65
66 66
67 2 67
68 ¥ 68
69 69
70
71
72
73
74
75 1
76
77
78 1
79
80 1
81 1
82
83
84
85
86 1
87
88
89 1
90
91 1
92
93
94
95
96
97
98
99

Length is in millimeters
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Statistical summary of fish catch in the study area

Station 1 2 3 4 5 6 7 8 9 10 On-site =
Replicate 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 | Stations | e
S e S BT : : S = EeE SEa R R e el T : 5 = EE | (38,4,5,6) Species
Fundulus diaphanus 4 7 3 3 4 2 9 79 78 149 26 34 7 24 4 22 9 6 7 134 | 203 33 93 141 150 40 9 12 438 854 1292 Fundulus diaphanus
Fundulus heteroclitus| 5 2 1 3 2 1 3 2 7 253 112 343 124 82 18 12 5 9 7 5 4 1 1 1 5 9 1 3 970 51 1021 Fundulus heteroclitus
Etheostoma olmstedi 1 1 1 1 8 1 1 1 5 20 20 Etheostoma olmstedi
Hybognathus regius] 1 1 1 1 21 3 14 19 5 18 84 84 Hybognathus regius
Alosa pseudoharengus 1 1 3 27 8 4 4 4 9 2 59 61 Alosa pseudoharengus
Lepomis gibbosus 1 2 1 4 1 1 2 2 2 1 1 8 10 18 Lepomis gibbosus
Anguilla rostrata 2 1 1 5 Anguilla rostrata
Anchoa spp. 1 1 1 3 3 Anchoa spp.
Menidia menidia 1 1 1 Menidia menidia
Morone americana 1 1 13 27 4 12 5 2 3 1 10 79 79 Morone americana
Morone saxatilis 2 2 1 1 6 6 Morone saxatilis
2 1 4 Trinectes maculatus
Total Abundance] 10 [ 10 [ 4 s | 2 | s 7 | 4 | 16 | 335 | 192 | 496 | 150 | 116 | 26 190 | 246 | 45 | 133 | 150 [ 177 | 72 | 26 | 4s 2594 Total Abundance
Station Mean| 8.00 4.00 9.00 341.00 97.33 160.33 156.33 47.67 : - TR =
Variance 12.00 3.00 39.00 23131.00 4105.33 10760.33 489.33 534.33
Total Species] 3 | 3 | 2 3 | 1] 3 2 | 2 | 2 4 | 4 | 3 2 | 2 | 3 9 | 10 | s 6 | 8 | 6 6 | 6 | 6 ok
Station Mean 27 2.3 2.0 3.7 2.3 8.3 6.7 12 MeanTaxa/Species
Variance 0.33 Sene L e

1.33 0.00 0.33 0.33 4.33 1.33

Diversity (H')] 0.410 | 0.348 | 0.244 | 0.413 | 0.000 lro.41'3' 0.207 | 0.301 | 0.298 | 0.261 | 0.319 | 0.285 | 0.200 | 0.263 | 0.318 0.276 | 0.298 [ o.262 | 0.450 | 0.486 | 0.504 | 0.451 | 0.298 | 0.419 | 0.419 | 0.230 | 0.261 | 0.528 | 0.620 | 0.609

Station Mean 0.334 0.275 0.298 0.288 0.260 0.279 0.510 0.390 0.306 0.586 0287 | 0.473 | 0.492 [Mean Diverstiy
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Statistical summary of benthic macroinvertebrates collected in the study area

Station 1 2 3 4 5 6 3 8 9 10 On-site | Reference Total
Species/Taxa Collected Replicate 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 | stations stations Individuals
e > = (34,506) | (1,2,7,89,10)| AllStations :
OLIGOCHAETA Species/Taxa
Oligochaeta A 2 6 112 24 23 149 12 11 1 13 1 88 6 32 27 33 14 21 3 6 8 5 16 18 14 3 9 6 381 290 671 Oligochaeta A
Oligochaeta B 8 5 6 1 2 1 3 1 2 1 22 8 30 Oligochaeta B
[INSECTA
Odonata
Gomphidae (naiad) 1 1 1 Gomphidae
Diptera
Chironomidae (larva/pupa) | 17 14 10 49 17 4 24 5 9 6 5 2 22 17 7 24 19 42 7 7 1 5 7 7 2 2 9 8 182 166 348 Chironomidae
[CRUSTACEA
Isopoda
Anthuridae 1 3 1 5 5 Anthuridae
Amphipoda
Gammaridae 6 1 1 8 8 Gammaridae
IVALVIA
Veneroida
Corbiculidae
Corbicula fluminea] 20 21 9 9 11 1 9 2 1 1 9 1 1 2 1 1 3 1 1 1 2 1 5 26 87 113 Corbicula fluminea
Paleoheterodonta
Unionidae 1 1 2 1 1 6 6 Unionidae
|ATRUBINER i -3 7 2 i 7 5 S Hirudinea
Total Abundance] 43 | 42 | 28 | 172 | 53 | 31 | 183 | 21 | 21 8 [ 18| 3 128 [ 29 | 46 | 33 | 46 [ 79 | 22 | 32 | 4 14 [ 20 [ 14 L 19 ] 19| 16 6 | 26 | 15 615 576 1191 Total Abundance
Station Mean 37.67 85.33 75.00 9.67 67.67 52.67 19.33 16.00 18.00 15.67 ; e SRSy
Variance 70.33 5754.33 8748.00 58.33 2802.33 {62.33 201.33 12.00 3.00 100.33
Total Taxa/species| 6 | 4 | 5 5 | 5 | 6 5 | 4 | 3 3 [ 2 | 2 5 | 4 | 4 3 | 2 [ 4 3 ] 4 | 2 5 | 4 | 4 g ] 2 1 @2 3 | 4 | 3 i
Station Mean 5.0 5.3 4.0 2.3 43 3.0 3.0 43 23 3.3 6 10 10 [MeanTaxa/Species
Variance 1.00 0.33 1.00 0.33 0.33 1.00 1.00 0.33 0.33 0.33 g s : : T TR :
Diversity (H)] 0.51 ] 0.47 | 0.60 | 0.37 | 0.49 | 0.38 | 0.27 | 0.48 | 0.37 | 0.32 | 0.26 | 0.28 | 0.42 | 0.46 | 0.39 | 0.30 [ 0.29 [ 0.39 | 0.34 [ 0.41 [ 0.24 | 0.56 [ 0.54 [ 0.47 | 0.23 [ 0.09 | 0.16 | 0.44 [ 0.56 | 0.38 R ; :
~ Station Mean 0.53 0.41 0.37 0.28 0.42 0.33 0.33 0.53 0.16 0.46 0.4207172 ] 0.521411046 | 0.45652758 |Mean Diversity




Matteo Iron and _Métal
Benthc Macroinvertebrate -
Inventory Data Sheet

Station #- T Replicate #- | Substrate Type T
ID Date - L -y A2 |Date Collected - 23&0&(33 Saﬂd\/ S -
IDBy - T STew Time Collected - -
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Matteo Iron and Metal
Benthc Macroinvertebrate
Inventory Data Sheet

Station # - } _ |Replicate # - '_ ¥ Subsi‘}gte Typ o
ID Date -1 gy 3 |Date Collected - 2521503 |~ SGNAY. L
IDBy - T <heiyjar+ |Vime Collected- }772 K [QCby- ~ [QCdate-- . -

thifﬁﬂ’!}mECﬁf_ ' Mﬁﬁ E “ . Lo Li | f iC.HrVZ;‘ztr.”)@m.u.a‘ -
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Matteo Iron and Metal
Benthc Macroinvertebrate
Inventory Data Sheet

Station # - \ Replicate # - = ' Substfate ,Typé P

IDDate - Y NOV 5 |Date Collected -25 ;05| SG0Gy .~
ID By - T, Stewq s + [Time Collected - |77 3¢ QCby-  [QCdate- - :

Gammaridae I

OlLgochaeta & [ b

lf@ﬂﬁfﬂ%cﬁgéé ! rﬂ N _ {hironomys aii
. : ’ ' . Ahiaba:m;am
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Matteo Iron and Metal

Benthc Macroinvertebrate

Inventory Data Sheet

Station#- 2

[

' Repllcate g 1}

Date Collected - 2§5A06—0_‘3 _

Substrate’ Type - T
mud /clay

ID Date - Lj Na\j 33

Time Collected - ) 200

Oligochaere A Lipt it Lyt Y 2
%’L&»ﬁ%ﬁ
M Lt T |
L LHT LA
I AT
{hiranamidae T AT U Lt 46
Tl LT
ﬁ”x*”'% 3*%‘
56padd (anthuridy ™ |1
Cor hieac < Turomza I




Matteo Iron and Metal
Benthc Macroinvertebrate
Inventory Data Sheet

Station #- 2 Replicaté #- 2 Substrate Type - a

Ohgochaeta A A | 24

ID Date - 4 \v (J3__|Date Collected - 75 Agp3| rMud/clay
IDBy-T 5 Time Collected - G¢NHS 7aY

i

Ed

Chironomidae W R | 1T

un¥nan D ntedin larvae 4

Hirvdinea i |

ey
W

Corbicyla Fluminea | WK




Matteo Iron and Metal
Benthc Macroinvertebrate
Inventory Data Sheet

Station # - 2 Replicate #- <4 Substrate Type -
ID-Date - L} NgYy()% |Date Collected - 2340563 | MUl /elay
ID By -°T, Stewar+ |Time Collected - 3% |QC by - QC date -

CQ(bS{u}ﬁ f\umerm& | - l
\}uyemée Egv‘@m&_ | | |
Hirddineg 0 Z
0LGachacia A , y:w%)’i | 77
A 4

“hifananuddae il

Nematode _ | | l




_Matteo Iron and Metal

' Benthc Macroinvertebrate

Inventory Data Sheet

Brian's sample

Station # - 7A —

Repli(:ate #- 1

ID Date -5 NOV 03

Date Collected - 2\ Al ;b2

Substrate Type -
mud

IDBY - T.Stewsar [ Time Collected -
[4] ;gﬂahaej‘él/% A I L 149

=
=
S

<
%?;;
N

SN
£
S
g

=

ematoda 1 A
Chiranomidae %A” i} 24
iudineq |1 %

Corbicula do lmanen




Matteo Iron and Metal

Benthc Macroinvertebrate

Inventory Data Sheet

Station # - _'g

Replicate #- 2

Substrate Type -
Mmud

. |D By-

|ID Date.- &5 g\ O\’Gﬁ Date Collected - 71 A|)5 13

Time Collected -

QC by -

j_Café'>m;:§a?:F Uminea |11 2
Oligochaeta A | & 12
i udines. s 2
- \Lhiranomiase 5




Matteo Iron and Metal
Benthc Macroinvertebrate
Inventory Data Sheet

|station#- 2 Repllcate #- 3 ' Substrate Type -

~ |IDDate - & pigy og Date Collected - 7) pjys 3 | Ml
|ID By -"T . %5teoard |Time Collected - : QcC by - QC date -
0 hgachgeta A Nl hl
Chiranomidac — [BA N 9

(ocbweola Flomnea [T [




~ Matteo Iron and Metal
Behthc Macroinvertebrate
Inventory Data Sheet

Station # - L{ A Repllcate -1 S_ubstraté Type -
f ID Date ﬁ’ PMV 05 Date Collected - 2| Al)03| MUd
E Time Collected‘_ - Qc by -
- [Corbicola Fluminea [T 1
Oligochaeid A | |

{i'}f}&ﬁp MEE M') (O




Matteo Iron and Metal
-Benthc Macroinvertebrate

_ _ Inventory Data Sheet _

’ Statloh # - ?;{ | ‘. — V‘ Repllcate # - 2, Substrate Type = -
~ liD Date- 5 NQV 95 |Date Collected 2 | AU(;[)Q) ud
- [ID'By - T, Stewar 4 [Time Cdllected - QC by -

= 5 ; e

o Ol“@mm@m A LA 1) | 113

(Nirorarmidae |4 1 5




- Matteo Iron and Metal
Benthc Macroinvertebrate
Inventory Data Sheet

- Statlon #- \-{ - Rephcate # - 3 ' |Substrate {Type -
_|ID Date - 5. Ma\/ OQ |Date Collected - Z’AU&OE’) _ MU&
QC by -

.{Timé Collected -

th ocnae m A — 1

»"zz.
N

Q

«»W

{h rmom




" Matteo Iron and Metal

. Benthc Macroinvertebrate

Inventory Data Sheet

Statlon # 5

: Repllcate #- .

Date Collected -7} Aus43

Substfate Type -
clay / mud

o ID Date - 5}\]0\/03
oBY

.|Time Collected -

OUQOCh[JE%@jA';- [ il %8
AN 4/
(b )
SHCIAT I U
i
Chiranamidae e ] L
rudined
qochaete B 7
(arivcola Fluroineq [HT a
uvenile Bivalvia




» Matteo lron and Metal
Benthc Macroinvertebrate
Inventory Data Sheet

Statlon # 5 ' Repllcate - 2 “TSubstrate Type -

|'D Date - |, NOV 03 Date Collected - 7 QU&OE cl ay/ / mud
|DBy- . Time Collected -
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Appendix G

Statistical summary of benthic macroinvertebrates collected in the study area
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Appendix H

NJDEP diagnostic consultation report - Fundulus heteroclitus




NEW JERSEY DIVISION OF FISH AND WILDLIFE

31-1IA OFFICE OF FISH AND WILDLIFE
HEALTH AND FORENSICS
DIAGNOSTIC CONSULTATION REPORT o
NEW JERSEY DIVISION OF
Fish and Wildlife
SITE LOCATION LATITUDE - LONGITUDE
Hessian Run Matteo Site
DIAGNOSIS Trematode metacercariae DATE
03-Sep-03

,,Ab_y Edmund Washuta, P[iﬂg:igal Biologist (Fish Pathology) S lA -

Fish from the Matteo site were examined at the request of Nancy Hamill, Ecological Risk Assessor in the Bureau of Environmental Evaluation and Risk
Assessment, DEP. The site is under jurisdiction of the Site Remediation Program (SRP), Bureau of Case Management; Case Manager is Larry Quinn.

Fish were collected and submitted for examination under the direction of Rich Harding (973-678-1960 x 451). Collectors observed unusual swimming behavior,
exophthalmos, and skin lesions on mummichogs and to a lesser extent on banded killifish (Fundulus diaphanus). Only mummichogs (Fundulus heteroclitus) were
submitted for examination.

Site History (provided by Nancy Hamill):
Matteo Iron & Metal Site, 1708 US Highway 130, West Deptford, Gloucester County

The Matteo Iron & Metal Site is 80 acres in size, with the majority of the site unpaved and heavily wooded, with a slight slope toward the west/northwest direction
of the Hessian Run and Woodbury Creek. These creeks are associated with extensive freshwater tidal marshes that are regularly flooded by daily tides. The site
operated as an unregistered landfill, junkyard, and metal recycling facility between 1961 and 1968. A "sweating fire box" was used to melt lead battery terminals
for lead reclamation until 1985. In 1972, NJDEDP first observed landfilling of crushed battery casings in an area of wetlands adjacent to the Hessian Run and
drums of hazardous waste throughout the property. Lead up to 20,000 mg/kg has been detected in sediments adjacent to the site; surface water concetrations of
lead exceed the NJ surface Water Quality Standards. Currently, Matteo operates a recycling and junkyard operation.

As a frame of reference, SRP uses a sediment screening criterion for lead of 31 mg/kg; above this, there is potential for adverse ecological effects, and further
investigation is needed. Sediment concentrations at Matteo ranged from around 100 - over 1000mg/kg.

Lesions observed on the fish examined from the Matteo site were the result of infection with unidentified trematode metacercaria. Other parasites found
(Phagicola diminuta and Eustrongylides larvae) did not induce any gross pathology. Some of the lesions observed at necropsy may have been the result of
handling during collection and transport. Bacteriologic examination revealed a systemic bacterial infection with Aeromonas hydrophila in one of nine fish
examined and was not considered to be responsible for the external lesions observed. Neither exophthalmos nor erratic swimming behavior was seen in any of the
fish examined.




ACC. NO.

31-1A

NEW JERSEY DIVISION OF FISH AND WILDLIFE
OFFICE OF FISH AND WILDLIFE

HEALTH AND FORENSICS
DIAGNOSTIC CONSULTATION REPORT >
NEW JERSEY DIVISION OF
Fish and Wildlife
DATE |  Species ReMo | SEX | AGE [LENGTH|WEIGHT NECROPSY.
04-Sep-03 Fundulus 001 2.5" 3.2¢g |Gross - Red, inflammed area on operculum on right side, left normal in
heteroclitus appearance.
Wet micro - Trematode metacercariae in scrapings from opercular lesion;
spinedbody, OS and VS unarmed; encysted trematode metacercaria abundant in
gills, identified as Phagicola diminuta
Bacteriology - TSA slant from kidney - no growth at 72 hrs
04-Sep-03 Fundulus 002 29" 52 g |Gross -Pink lesion in opercular region between operculum and preoperculum;
heteroclitus pale area with some scale loss on left side of body.
Wet micro - Trematode metacercariae in scrapings from operculum (as
described above); moderately heavy infection of gills with Phagicola diminuta
metacercariae; single Eustrongylides in body cavity
Bacteriology - TSA slant from kidney - no growth at 72 hrs
04-Sep-03 Fundulus 003 33" 6.1 g |Gross - Pink raised area on operculum
heteroclitus Wet micro - trematode metacercariae associated with opercular lesion;
moderately heavy infection of gills with Phagicola diminuta metacercariae.
Bacteriology - TSA slant from kidney - no growth at 72 hrs
04-Sep-03 Fundulus 004 3" 7.8 ¢ |Gross - Pale, rough areas of scale loss on back; red lesion on operculum
heteroclitus Wet micro - No siginficant amount of bacteria or fungi present in smears from
pale areas on skin; trematode metacercaria present in red opercular lesion (oval,
spined cuticle, aspinous OS); liver pale; heavy infection of gills with Phagicola
diminuta metacercariae.
Bacteriology - TSA slant from kidney - growth in 24 hrs at 25C - oxidase
positive, gram negative, TSI A/A, identified as Aeromonas hydrophila
04-Sep-03 Fundulus 005 2.5" 43¢ |Gross - pale lesions on skin
heteroclitus Wet micro -no parasitic, bacterial or fungal involvement in skin lesions;
Phagicola diminuta cysts presnet in gill filaments; single Eustrongylides coiled
in body cavity
Bacteriology - TSA slant from kidney - no growth at 72 hrs
04-Sep-03 Fundulus 006 ; 2.7" 3.7g |Gross - pale lesions on skin
heteroclitus Wet micro -no parasitic, bacterial or fungal involvement in skin lesions;
numerous Phagicola diminuta cysts present in gill filaments; single
Eustrongylides coiled in body cavity
Bacteriology - TSA slant from kidney - no growth at 72 hrs
04-Sep-03 Fundulus 007 29" 4.8g  |Gross - pink area on operculum / preoperculum
heteroclitus Wet micro - trematode metacercaria in scrapings from opercular lesion;
Phagicola diminuta metacercaria in gills; single Eustrongylides in body cavity
Bacteriology - TSA slant from kidney - no growth at 72 hrs
04-Sep-03 Fundulus 008 2.3" 2.1 g |Gross - pink area on opercle

heteroclitus

Wet micro - trematode metacercariae in scrapings from opercular lesion;
Phagicola diminuta in gills
Bacteriology -TSAslant from kidney - no growth at 72 hrs




ACC. NO.
NEW JERSEY DIVISION OF FISH AND WILDLIFE

31-1A OFFICE OF FISH AND WILDLIFE
HEALTH AND FORENSICS
DIAGNOSTIC CONSULTATION REPORT o
NEW JERSEY DIVISION OF
Fish and Wildiife
DATE |  Species RefNo | SEX | AGE |[LENGTH|WEIGHT NECROPSY
04-Sep-03 Fundulus 009 2:6" 3.6 g |Gross - pink area between operculum and preoperculum
heteroclitus [ Wet micro - trematode metacercariae in scrapings from opercular lesion;
Phagicola diminuta in gill cysts

Bacteriology -TSAslant from kidney - no growth at 72 hrs




heteroclitus 31559'AM_!
heteroclitus) collected on 3 |
September 2003 from
Hessian Run, a tributary to
Woodbury Creek, were
delivered to the

Rich Harding.

Collectors had observed
unusual swimming behavior,
exophthalmos, and skin

lesions on mummichogs an
to a lesser extent on banded |
killifish (Fundulus
diaphanus).

Necrospy of nine live
specimens was performed at
the Pequest SFH laboratory

on 4 September 2003. '




Hessian Run 91212003 [x]
Fundulus heteroclitus 10:04:50 AM

Seven of the nine fish examined had a pink
to red, slightly raised lesion or area of
inflammation an or near the operculum. The

two most severe cases involved the entire
operculum.




More commonly, external lesions
were a focal area of inflammation
between the gpercle and preopercle
of the fish.




trematode metacercariae were
closely associated with the
inflamed area. In this fish two dark
pigmented cysts are apparent at
the base of the lesion; however, not
all of the cysts containing
trematodes were pigmented.




Photomicrograph of a trematode
metacercatia from a cyst on the i
operculum of Fundulus heteroclitus. |~
These trematodes were always
associated with pink-red, skin

lesions on Fundulus diaphanus and |_|
were not found on other areas of the |#|
skin.




metacercana from a cyst on the
operculum of Fundulus
heteroclitus. The cuticle of the

trematode was covered with
minute spines, howeverthe oral

Morphologically, this trematode
was not consistent with any of
the species previously reported in l
Fundulus heteroclitus or
Fundulus d

Presumedly, these species of
Fundulus are not the normal ‘
second intermediate hosts of this | |
trematode. That might account |
for the unusual host reaction
(skin lesions) to the infection.




Hessian Run 81212003 [5]
Fundulus heteroclitus 21112 PM
Three of nine fish examined had pale skin lesions A
o where scale loss was apparent. Microscopic

4 examination of those areas of skin did not reveal any
parasites or significant bacterial or fungal involvement,
They were most likely mechanical injuries that

resulted from collection and handling.

Bacteriologic examination of the nine fish revealed a
systemic infection in only one fish. The bacteria
involved, Aeromonas hydrophila, is a common
disease in fish under conditions of stress. Stress
associated with collection, handling, and transport
may have induced the infection in this case.




Gills of all nine fish examined had
moderate to heavy infections with
trematode metacercariae. The
infection appeared to elicit little or no
host response despite occupying
much of the respiratory area of the
gill ilaments.




Cyst contammg a trematode
identified as Phagicola diminuta;
arrow points to the spined oral
sucker.

Phagicola diminuta, which has also
| been reported as Ascocotyle
angrense, is a common parasite of
cyprinodonts (including Fundulus
heteroclitus and Fundulus

ETW phanus) along the Atlantic coast
from Connecticut to Florida.

It utilizes amnicolid shails as first
intermediate hosts, cyprinodontid
fish as second intermediate hosts,
and can utilize various ardeiform

birds or occasionally mammals as
adult hosts.




! Fundulus heteroclitus 9212003 [¥]

- Eustrongylides 2:07:08 PM

- Larval nematodes, identified as Eustrongylides sp. were found coiled in the
body cavities of four of the nine fish examined. Infections, in all cases
consisted of a single worm.

Eustrongylides is a common parasite of Fundulus heteroclitus in New Jersey.
 First stage larvae are found in oligochaetes; adults develop in fish-eating
' birds, most commonly the great blue heron. Fish serve as "transport hosts”
| for the parasite.
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